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Now You Can CUT OFF 
the UNPROFITABLE END 


of an Otherwise Profitable Business 
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CORDITIS’ no sail necessary 


Appliance Cord Sets approved by Good 


Mr. Manufacturer, you’ve no doubt _licized disease of electrical cords. They Housekeeping inetitute, Heted as standard 

= : : ) by Underwriters’ Laboratories, Inc., and 
solved the problem of designing and rob you of your profits. They handicap certified by Electrical Testing Laboratories. 
building good electrical machines or ap- Sales — cause disappointment and dis- 


pliances. Have you realized how neces- satisfaction. 

But Corditis in your products can 
be a thing of the past. Specify Belden 
Electrical Cords. They protect your pres- 
tige. They protect your dealers against 
loss and come-backs. They protect users 
Old-fashioned cords are not protected from serious discomfort and danger. Get 


against Corditis— the nationally pub- complete information today. 


sary it is that electrical cords that connect 
them to the power outlet be engineered 
equally well? It’s the cord, you know, 
that keeps your product in service. 


Belden Manufacturing Company, 4633 West Van Buren Street, Chicago, Illinois 


* — a dangerous disease of electrical cords; the symptoms are frayed wire 
< ORDITIS and broken plugs. It causes severe mental irritation and violent nervous 
disorders among electrical appliance users. 
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ELECT Ret AL CORDS 








@ Until New Departure pioneered the self-sealed bearing, 


provision for the retention of lubricant and exclusion of 





abrasive matter meant many extra parts separate from the 















bearing. 

Now with New Departure N-D Seal Bearings you eliminate 
the screws, nuts, sealing rings and other pieces usually asso- 
ciated with bearings not self-sealed. 


Proof that N-D Seals are effective —and that the bearings 





themselves are worth sealing, is found in the fact that about 


11,000,000 N-D-Seals are in use today. 


ss : me - N-D Seal Bearings are 
Under every conceivable condition of service, from slow 
available in a wide variety 

speed conveyors to high speed tools, these bearings are . 
) of types and sizes. For 


reducing costs and increasing profits for countless users. details send for package X. 


NEW DEPARTURE Ball Te Nantes 


New Departure - Division General Motors Corporation - Bristol, Connecticut 
NOTHING ROLLS LIKE 7. BALL 
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OF THE RING.. 
beet hous good would 
he be with the 


FOILS? 


Appliance requirements vary 
too... Delco builds motors to 
meet them 


Dependability is one motor requirement on which all 
appliance makers agree. But when it comes to start- 
ing and running characteristics, lubrication, frame and 
mounting design and type of drive—there’s as much 
difference between appliance requirements as there 
is between the technique of a title-holding heavy- 
weight and that of a champion fencer! 


Delco is especially qualified to serve these varying 
requirements. For Delco has had years of experience 
in meeting the specialized needs of the country’s 
leading makers of washers, refrigerators, ironers, air 
conditioners, oil burners and stokers. Delco motors are 
designed and built for the particular jobs they are to 
do—one big reason why they are specified so often by 
so many appliance makers ... and why they give such 
satisfactory service to millions of appliance owners. 


DELCO PRODUCTS « DAYTON, OHIO 


DIVISION OF GENERAL MOTORS CORPORATION a ay 
mee i 


— - 


DELCO — ~~} MOTORS 
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at Philedelphia, Pa., authorized July 20, 1934, Vol. 23, No. 3. 
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are names that shine above their contemporaries, 


in a field of excellence. They stand as symbols 


of what the public wants . . . The trade- 
name of “Chromel,” for example, stands 


for heating-element wire that has the accept- 


The Wire That Made 


CHROMEL 


acoop wame in HEATING ELEMENT Cel 
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“Yes, But Not a Caruso . 


In music . . . and in the world of business, there 

















ance of the electrical public. Chromel is now 
33 years old, and has become better with every 
year. And so, Chromel is a good name, to which 
the good name of device makers and dealers 
is safely entrusted . . . Hoskins Manu- 


* . facturing Company, tasaé Michigan. 
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THE 
IMPROVED 


A Part Section of an 
Improved Motor 
Mounting with Ultra- 
Modern “CARTRIDGE” 
BALL BEARINGS. 

















| |] | ALTERNATE 
| | / MOUNTING 











THE [ 
PRESENT .)\ 


A Part Section of a ft =a a 


Typical Present-Day 
Motor with Unshielded 
Ball Bearings in the 
Conventional Car- 
tridge Type Mounting. 












See opposite page for mach- 
ining Operations and parts 
eliminated from this motor. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 


vw CARTRIDGE BALL 


ELECTRICAL MANUFACTURING 












) 


36 (OR MORE) PARTS ELIMINATED 


ING,—18 parts per housing and 36 parts per motor. 
































Developed expressly to improve electric motor design 
and performance, the “ultra-modern” “CARTRIDGE” 
BALL BEARING offers the following advantages: 


SIMPLIFIED DESIGN: As indicated above, eliminates 
36 or more parts,—each an inventory burden and po- 
tential trouble-maker. Shortens overall length of mount- 
ing and reduces overhang of shaft. 


ECONOMICAL MOUNTING: Cuts out the many costly 
machining operations enumerated above. Assures better 
bearing alignment because of fewer possible variables. 


EASIER AND FASTER ASSEMBLY AND DISASSEMBLY: 
The “CARTRIDGE” BALL BEARING is handled as an 
integrally sealed, single unit unencumbered by numerous 
complementary parts. 


DIRT HAZARD ELIMINATED: Tightly-fitted seals pre- 
vent ingress of foreign matter during assembly, in service 
and when removing armature. The “CARTRIDGE” BALL 
BEARING comes pre-packed with clean, “‘stability-tested,”’ 
uncontaminated grease. 


SLIPPAGE, PEENING AND COCKING PREVENTED due 
to wider race contact area on shaft and in housing. No 
locking means required and elimination of threading per- 
mits use of stronger shafts. 


LONGER LIFE AND LOWER MAINTENANCE, resulting 
from large, lasting grease supply kept in close proximity 
to rotating surfaces by highly efficient, wearless metal 
seals. No “‘dead” grease space and no leakage irrespective 
of position of motor. 

REGREASING AND INSPECTION FACILITATED, refilling 
plug and removable seals being provided for such purposes. 


Let our engineers work with yours. Write for the Catalog. 


ARINGS 
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Below are shown the extra parts required in the con- 
ventional cartridge type mounting. THESE ARE ALL 
ELIMINATED BY USING THE “CARTRIDGE” BALL BEAR- 





30 (OR MORE) MACHINING OPERATIONS SAVED 


Mounting the “CARTRIDGE” BALL BEARING in the 


motor housing requires only (1) Boring motor end 
housing for bearing, (2) Facing housing bore for bear- 
ing abutment—4 machining operations per motor. 


The conventional cartridge mounting employing the 


cap screws. ™ 


. Machining Outer Diamefer~ 
7 


of Cartridge. - 


. Facing Cartridge Flarige.) 
. Boring Cartridge for Bearing. 
. Facing Cartridge for Cover 


Plate. 


. Facing Cartridge Bore for 


Bearing Abutment. 


. Boring Cartridge for Shaft 


Clearance. 


. Drilling and Tapping Cart- 


ridge for Cap Screws. 


. Drilling Motor Housing for ‘ 


a 


MACHINING OPERAHIONS ELIMINATED 


10. 
11. 


12. 
13. 
14. 


15. 





unshielded ball bearing requires 30 additional machin- 
ing operations per motor. 


achining Flange of Cover 
Plate. 


Facing Cover Plate. 


Boring Cover Plate for 
Shaft Clearance. 

Drilling Cap Screw Holes. 
Drilling and Tapping for 
Grease Fittings and Drain 
Plugs. 


Threading Shaft for Lock 
Nut. 


Cutting Keyway on Shaft 
for Lock Washer. 











































U.S.PAT. 
2,014,385 
2,014,387 
2.062.915 
MOD. 705 


No matter how limited the energy avail- 
able—down to a bare 2 microamperes— 
WESTON Sensitrol Relays, with indicating 
scales, can put it to work as a means of 
positive control. Similarly, if operating 
speed, high output or some other critical 
element is the limiting factor, there are 
other WESTON Relays which meet each 
requirement “‘on the nose.”’ 

Today, as engineers and industrial ex- 
ecutives make plans for safer, surer and 
more flexible means of electrified control, 
they design their circuits around the posi- 
tive, unfailing contacts of WESTON Relays. 
One or more of these units is almost cer- 
tain to meet your own specific needs. Why 
not write for a copy of ‘““WESTON Relays’”’ 
—a 12-page bulletin giving full specifica- 
tions? Weston Electrical Instrument Corp., 
582 Frelinghuysen Ave., Newark, N. J. 
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Sensitive Relays (Model 30) 


Permanent magnet, movable 
coil operation . . . for circuits 
up to 200 milliamperes, 6 volts, 
DC...intypes for ‘‘high-low”’ 
voltage (or current) control, 
and for regulation of voltage 
(or current) within 1%. Also 
“‘microampere”’ type, operat- 
ing from high-side to low- 
side at a minimum differential 
of 15 microamperes. 


Sensitive Relays (Model 534) 


Compact, permanent magnet, 
movable coil operation . . . for 
circuits up.to 200 milliam- 
peres, 6 volts, DC . . . for 
surface or flush mounting in 
current relay, voltage relay or 
“‘microampere’”’ types. 


Time Delay Relays (Model 613) 


Compensated bi-metal opera- 
tion ... single or double cir- 
cuit ... provides time delay of 
15 sec. to 1 minute between 
initial impulse and operation 
... handles up to 25 watts at 
110-volts output. 


Sensitive Indicating Relays (Model 730) 


Designed specifically for alarm 
circuit use where current is 
normally held at 2 milliam- 
peres...standard model serves 
as indicator over 0-4 milliam- 
pere range, with contacts at 1 
and 3 milliamperes . . . com- 
pact and inexpensive. 


Power Relays (Model 630) 


Electro-magnetic type with 
one to four mercury switch 
contacts .. . designed particu- 
larly for use with sensitive 
relays to supply output energy 
up to 1000 watts . . . operate 
on 6 volts DC, or from trans- 
former rectifier unit. 
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A— Milled, drilled, and turned 


variometer stator mounting 
B—Turned high-tension insulator 


C— Milled and drilled spacing strip 








THEN WHAT ABOUT PARTS 
FOR YOUR OWN PRODUCT? 


When you want shoes you don’t buy 
leather, install shoe machinery and set 


about making them yourself. It wouldn’t 
pay. Yet you may be making parts for 
your product that you should buy... 


where conversion by you isn’t worth its 
inconvenience and cost. We may be able 
to help you as we’ve helped others. 
First, by the use of Synthane Bakelite- 
laminated ...a versatile material withacom- 
bination of many desirable properties. Sec- 
ond, by doing the entire job of machining. 
When you turn the whole job over to 
us you relieve yourself of the responsi- 
bility for jigs and fixtures, for tooling up, 
for mistakes and rejects, for deliveries. 
You eliminate capital expense for pro- 





duction equipment, interest charges and 
charge-offs for depreciation. You take 
advantage of the economies which come 
from our special equipment, specialized 
experience and methods. 

What you pay for is always a known 
quantity in your costs. In short, you get 
what you want, when you want it, at a 
definite price, without any production 
worries, and most important ... usually 
at an attractive saving im Conversion costs. 

As an example, it paid three widely dif- 
ferent manufacturers to have us producethe 
products at the left. If you are interested in 
this convenience and economy write us your 
requirements. You have nothing to lose. 

If you are already set up to machine parts 
economically we can supply you with Synthane 
Sheets, Rods, and Tubes... help you in 
every way possible. 
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HESE extremely compact, motor- 

driven blowers solve an infinite num- 
ber of cooling, heating and air-changing 
problems in home and factory. 


Built in either single or double outlet 
types, with quiet, multi-blade fans, they 
are designed to give continuous, care- 
free service at constant speed. 


The twin blowers are furnished in 115 
and 230 volt AC models only, with free 
air discharge of 120 cubic ft. per minute. 
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The single blowers are available in AC- 
DC 115 and 230 volt models with either 
right or left hand delivery. Also in DC 6 
and 12 volt models with right hand de- 
livery, and all give a free air discharge 
of 60 cubic feet per minute. 


All high voltage models are powered by 
the Delco Appliance Shaded Pole Induc- 
tion Motors. On the double blowers, the 
motor is in the center, while on the single 
blowers it can be at either the right or 
left of the fan. 


We will be glad to furnish additional in- 
formation on Delco Appliance Blowers, 
for use in your plant or on your products; 
also to supply data on Delco Appliance 
Motors which are furnished in scores of 
types supplying a wide range of require- 
ments in sizes from 1/250 up to 1/8th 
horsepower. 


Product of General Motors 


ELECTRICAL MANUFACTURING 


To Users of Stampings and Moldings 
of Aluminum and Stainless Steel 


Aluminum Goods Manufacturing Company offers a 


complete service in the production of stampings and 
moldings of aluminum and stainless steel. If you 
require design and engineering co-operation, you can 
get it here. If your problem requires the assistance of 
metallurgists, chemists, sales engineers, merchandis- 
ing specialists, those services are available here. 


And if you want precision stampings or moldings, 
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produced to your own exacting specifications, in the 
least possible time and at costs as low as precision 
workmanship permits, we’re probably just the folks 
you've been looking for. 


CONTRACT AND AUTOMOTIVE DIVISIONS 


ALUMINUM GOODS MANUFACTURING COMPANY 


MANITOWOC, WISCONSIN + 200 Fifth Avenue, New York City 
Merchandise Mart, Chicago 


Makers of MIRRO the Finest Aluminum Cooking Utensils 





HEN you place your problem in the-hands of Rich- 

ardson, it receives the attention of a staff of designers, 
engineers-and technicians whose sole concern is plastics 

and their successful application to the needs of industry 

and commeree. When your problem is solved the part or 
finished product involved will be designed to your own 

\ ss ~fequirements — custom made — to do the job demanded. 


INSUROK, molded or laminated, plus Richardson manu- 
facturing facilities and man power, gives users of this 
superior plastic definite dollars and cents competitive 
advantages. Upon request we shall gladly send details. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) Ill Founded 1858 
New Brunswick, N. J Het " Ba 
Detroit Office: 4-252 G. M. Building, Phone Madison 938¢ 
New York Office: 75 West Street, Phone Whitehall 4-4487 


- 
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Furnishing dependable power for the con- 
trols of this giant Monarch lathe is a man- 
sized job. To meet the pace set by such 
modern, high-accuracy equipment requires 
a real motor-generator. 

That is why a Leland motor-generator 
was chosen for this job. Its stamina and de- 
pendability are so great that failure is a 
rare occurance. In fact, records taken from 
our files show that of the many millions of 
Leland motors and motor-generators in use, 
only 4/10 of 1% have ever required factory 
repairs. 

High efficiency is another reason Leland 
drives are getting the call on scores of ap- 
plications. On job after job, Lelands have 
shown they operate with maximum power 
and economy. 

A change to Leland motors may give 
your product added efficiency. Obtain the 
type and size you need and put it through 
your own rigid tests. The Leland Electric 
Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service 


Stations 
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All Wagner rotors are dynamically balanced to insure freedom 
from vibration. Rotor slots are skewed and combined with care- 
ful electrical design to insure a motor with a minimum of mag- 
netic noise. Rotor shaft is designed to carry mechanical over- 
loads without perceptible deflection. 


Wagner stators are known for their strength and rigidity, in 
addition to their mechanical simplicity. Stator coils are well 
insulated and securely wedged in place. Stator core and wind- 
ings are thoroughly impregnated with heavy insulating varnish 
and carefully baked in drying ovens to drive out all moisture. 
Frame is of rolled steel—strong, rigid, will not get out of align- 
ment. 


Concentrically machined endplates and diamond-bored bearings 
—insure true alignment of bearings, perfect centering of shaft, 
Endplates and Bearings and uniform airgap. Oil wells are roomy—hold large quantity 
of oil-soaked wool yarn which carries an uninterrupted supply 
of filtered oil to all bearing surfaces. 





Wagner fractional-horsepower motors can be equipped with 

A either rigid-mounted base, resilient-mounted base, or flanged or 
machined endplate mounting. Bases are formed from steel plate 
and are of electric-welded construction. Mounting slots are so 
spaced as to permit interchangeability of motors of the same 
frame size. 





Base Construction 


There are many other details about Wagner fractional-horse- 
power motors that should be of interest to engineers and manu- 
facturers of motor-driven ma- 
chinery and appliances, Wagner 
welcomes an opportunity to dem- 
onstrate their features of superior- 
ity that will prove useful to you. 


ASK for this 


Bulletin No. 177 on 


Wagner Fractional - Horsepower Motors 


Waégner Electric Grporation 


6400 Plymouth Avenue, Saint Louis,U.S.A. 


M39-4 





FANS... ..... .MOPRS .. TRANSFORMERS .... BRAKES 
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Everlock Washers meet the requirements necessary for safety, dependability, and 
performance. Lockwashers are not all alike! Only Everlock Washers offer you 
both powerful spring tension and safety. The many patented, flexed, sharp-edged 
tongues dig into the contiguous faces of both nut and work. They keep your 
products intact. Write for our free catalog. Start using Everlocks today. 





U.S. PAT. NO CxeJrrins 


Where Other Washers Have Been Tried... Now Everlos ke Arg Snecified 


: 


THOMPSON-BREMER & CO. © 1640 WEST HUBBARD STREET °* CHICAGO 
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-At the Precision Grind- 
ing Wheel Co. in Phila- 
delphia, the testing of 
grinding wheels is con- 
trolled by Polyspeed 
Motors. 


ADJUSTABLE SPEED 


When adjustable-speed mo- 
tors are required, consult 
Crocker-Wheeler. A_ great 
deal of experience is at your 
service—long years of build- 
ing D.C. adjustable-speed 
motors (speed adjusted by 
field control or by voltage 
control); of building slip- 
ring, variable-speed motors, 
or squirrel-cage multispeed 
motors. The addition of the 
A.C. Polyspeed Motor places 
us in position to make un- 
biased recommendations for 
any application. If you have 
an adjustable-speed problem, 
consult Crocker-W beeler. 


1TO 7% HP. 
%@ TO 5,000 HP. 
%4 TO 10,000 HP. 


15 TO 10,000 HP. 






DIRECT CURRENT MOTORS 
POLYPHASE INDUCTION MOTORS 


SYNCHRONOUS MOTORS 


3800 firms have 


already inquired about this new 
ALTERNATING CURRENT 


4 
i” 


Here is 1939’s answer to the problem of ad- 
justable motor-speed control. The rightness 
of the Crocker-Wheeler Polys peed Motor was 
instantly recognized. From the appearance of 
only one advertisement, in a list of business 
papers, 3800 firms wrote in for “the full de- 
tails immediately.” 


We would like to send them to you, too. 
Meantime, here are the high spots . . . Poly- 
speed is an adjustable-speed motor for opera- 
tion on alternating current; built in 1, 2, 3,5 
and 71/, horsepower sizes—for 220, 440 or 550 
volts; 3 phase, 60 cycle operation . . . Poly- 
speed provides fully continuous speed regula- 
tion—with no rheostat losses; high starting 





pe. 
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(Left) Regulator handle changes the speed electrically. 
(Right) With the preset head, push button control selects 
fixed speeds. 


spee 


MOTOR 









torque—300 or 400%, if desired; regenerative 
breaking; remote and automatic control of 


speed, if desired. 


Polyspeed permits an infinite number of 
speeds. With hand control—turning the regu- 
lator handle changes the speed electrically. Or 
—with preset head—push button control per- 
mits selection among 2 to 6 fixed speeds. 


We invite you to write—on your business or 
professional letterhead—for complete and il- 
lustrated data on Polyspeed Motors — pio- 
neered by Crocker-Wheeler. And on any of 
the lines of motors and generators listed be- 
low—or on flexible couplings—we would also 
welcome your inquiry. 


CROCKER-WHEELER 


POLYSPEED MOTORS 


DIRECT CURRENT GENERATORS 
UP TO 7,500 KW. 


ALTERNATING CURRENT GENERATORS 


UP TO 10.000 K.V.A. 


MOTOR-GENERATOR SETS 
UP TO 7.500 KW. 


FLEXIBLE COUPLINGS 
UP TO 200 HP. 


50 YEARS OF PIONEERING 


CROCKER-WHEELER ator She MFG. COMPANY, AMPERE, NEW JERSEY 
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Let a Gaylord specialist appraise 


your packaging set-up for new 
profit opportunities 


Though no two concerns have exactly the same pack- 
aging needs, there are six basic ways in which Gaylord 
specialists have been able to make or save money for 
hundreds of the nation’s leading manufacturers. 

In other words, Gaylord designing, materia.s and 
construction would be most apt to help you in one or 
all of these 6 ways: 


1. Reducing damage claims. 2. Reducing packing 
time. 3. Reducing shipping costs. 4. Increasing 
advertising value. 5. Increasing merchandising 
value. 6. Increasing goodwill. 


Why not send for a Gaylord representative to appraise 
your packaging set-up? Each Gaylord representative is 
carefully trained in Gaylord methods. His appraisal will 
be valuable to you in your efforts to lower operating 
costs or increasing sales. Without obligating you, he 
will place himself and the entire Gaylord research and 
designing facilities at your service. Phone or write today. 


There’s a Gaylord plant or sales office in your territory 


GAYLORD 
CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


COR E AlsoGAYLORD FOLDING CARTONS, GROCERY BAGS and SACKS, KRAFT and SPECIALTIES 
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42 parts 


MAKE A CUP 
DISPENSER 


A hint on solving 
production problems 


HIS brilliantly chromium plated paper cup dispen- 
ser, the product of a nationally known paper goods 
Company, is engineered to their specifications by Scovill. 


Forty-two parts are required. The drawn brass lower 
shell and top shell are particularly accurate. The tear- 
drop design is carefully controlled to insure an even, 
symmetrical appearance. 


The center name plate band is stamped from brass sheet 
formed to shape, but has all the appearance of a seam- 
less drawn shell, as the joint is completely concealed. 


The fifteen working parts in the dispensing mechanism 
are zinc die castings. These fifteen parts all function 
together to separate one cup from the stacked supply 
—then dispense it easily and certainly. In addition to 
accuracy in the parts, the final assembly and adjustment 
must be delicately handled to provide an exact, easy 
working motion. Scovill Phillips screws are used in the 
assembly. 


The complete dispenser is attractive in appearance, 
well planned and designed by the customer, then finely, 
but economically, made by Scovill. 


It is a top example of modern production coordination 
that can go to work on your products. 


Scovill’s facilities are diversified, their skill wide, as 
many a manufacturer has found to his advantage. Get in 
touch with Scovill on your requirements for metal parts 
or products, screw products, non-ferrous forgings or 
brass mill products in sheet, rod, wire, and tubing. Why 
not write today for your free copy of “MASTERS OF 
METAL”, a booklet further describing these facilities? 


SCOVILL 


MANUFACTURING COMPANY | 
65 MILL ST... WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit,Chicago, 
Cincinnati,San Francisco, Los Angeles; INCANADA: 334 King St.,E., Toronto, Ont. 
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Aluminum Company of America, 


2179 Gulf Bldg., Pittsburgh, Pa. 


I want a copy of the new booklet, “Finishes for 
Aluminum” 


Company_ 


i 
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AND REMEMBER 
THESE OTHER 
GOOD REASONS 























Rockbestos wires speed up sales 
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eliminate in advance the danger of 
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failure . . . Customers are better 
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manufacturer doesn’t have so many 
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FOR GREATER CARRYING CAPACITY ollie 
Old sour-puss wouldn’t be spilling shirts, shorts and socks all | | i rf of 
over the sidewalk if he had what his smart pal has . . . greater 
carrying capacity . . . that extra margin of protection against 
breakdowns which every manufacturer of electrical equipment 

can wire into his product with Rockbestos. 





service calls. 
And his product also withstands 


overloads 
Greater carrying capacity means: ability of the insulation to 


withstand the heat of overloaded conductors and high surround- 
ing temperatures, without drying out, cracking or breaking down. because Rockbestoswire has greater 
It gives your product a longer service life and increased depend- 
ability under extraordinary operating conditions. It gives you a 










competitive edge and a plus value that means satisfied customers. carrying capacity... Finally it is 
You get it in all Rockbestos wires, cables and cords because their 
° e ° ° ° Me Oo 1 gin) 
insulation is basically asbestos, a heatproof, fireproof mineral that 5 /» fi YO 
° ° ° . " Wy, y W\< 7 
is just about as indestructible as anything known. permanent ~ Oe Is Here’s a 
; f d sh Rockb eek the prov 
Insure the good reputation of your product wit ockDestos eh inject e 
heat-resisting wires. Many standard constructions are available daa } 
from stock but we are always glad to do development work for and unaffected by oil A sccurate 
. . . . nee Oc t 
special requirements. For samples or advice write to, Rockbestos ‘ finished 
Products Corporation, 737 Nicoll St., New Haven, Conn. fa 
and grease. ’ 
Also refer to Electrical World Buyer's Reference ’ 
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THERE ARE 


O inchE. 


IN A DUMORE YARD 


There’s longer value in a “Dumore buy” 
largely because there are more exacting 
methods during Dumore manufacture. Better 
small motors are built only by better meth- 
ods of designing, manufacturing, testing 
and by more painstaking, intelligent plan- 
ning .... for as the size and weight of 
electric motors come down, the difficulties 
of production are multiplied in much 
greater proportion. That’s why it’s import- 
ant to have men with long manufacturing 
experience build your small motors. 


Most Dumore motors are designed for 
specific conditions ... all are manufactured 
under highly developed special processes 
to give extra power hours. If yours is a 
problem of getting dependable power in a 
limited space and weight, Dumore engi- 
neers can help you. Write today for latest 
information and free engineering service. 


THE DUMORE COMPANY 


Dept. 109-C Racine, Wisconsin 


Here’s an example of one step in . 

the peoven ee cuanlane ne . SPECIFICATIONS TYPE KD MOTOR 
inject extra hours of power... Series (Universal) 0-60 cycles; HP range, 1/25- 
regular testing of workmens’ ' 1/75; full-load speeds 70-7 RPM; amperes, 
gauges with the microscopically roy (115V.) 1.39; watts input, 148; duty, continuous; 
accurate and costly Johansson temperature rise, 40° C.; method of cooling, in- 
blocks to assure precision in the ternal fan; bearings, composition bronze; hous- 
finished product. ing cast iron; finish, black crinkle enamel; 
weight, 11 lbs. 
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UNEXCELLED LABORATORY FACILITIES 
+ « « The Parker-Kalon Laboratory which 
controls and maintains the high standard 
of quality for which Parker-Kalon Screws 
are so widely recognized, represents an 
investment of over $250,000. 


can depend on 


MENT... (including the Parker-Kalon 

es 99 / ‘ Hardening furnaces illustrated) is re- 

/ quired to produce Parker-Kalon Self- 

UA L Ve F tapping Screws and to maintain their 


uniformly high quality. The Parker-Kalon 
plant is famed as the most up-to-the- 


minute plant in the industry, with a ca- 


(Say thousands of users of Self-tapping Screws) | SS ee en: 


“When it comes to Self-tapping Screws, I stick to the genuine product... ee . 
PARKER-KALON. Experience has taught us that they cost less to use because TU Gsae Didagatr ond preduciion mee 
we have no broken heads nor stripped threads and other such troubles iaankigen Accuhir Baotetoe 
‘to tie up the line’. The Screws are uniformly accurate and are threaded wacir ee ee ee 
full diameter right up to the head—and that’s why we have no worries ncn tioet. op beatae doesnt 


: those who wish to investigate their time- 
about poor fastenings. Every Parker-Kalon Screw drives in easily and and-labor-saving possibilities. 


holds securely.” 


Why are Parker-Kalon Self-tapping Screws so dependable? The answer is that 

Parker-Kalon created and developed the Self-tapping Screw and has the ad- 

vantage of over twenty-five years of specialized experience in its manufacture, 

‘supported by modern production equipment and processes without equal in the 

screw industry—plus unexcelled laboratory facilities for maintaining and con- 

trolling the Parker-Kalon high standard of quality. It’s no wonder then,that 

Parker-Kalon Self-tapping Screws are preferred by more than 50,000 concerns 

who make products of metals and plastics. PARKER-KALON CORPORATION, Sista dan 4 tootpa tars 0 
Dept. E, 190 VARICK ST., NEW YORK, N. Y. ee ee 


ker-Kalon Self-tapping Screws . . . assur- 
ing you of a dependable source of 
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» NATIONAL Engineers testing 
Fibre and Phenolite, Laminated 
Bakelite, tubing for bursting strength 
due to transient internal pressure. 
This Impact Tester duplicates fuse 
blowing under heavy load, and 
closely approaches the effect of a 
lightning stroke. Designed and con- 
structed by NATIONAL Engineers, 
me it is one of many devices used to 
: help you select the Laminated 
al material that will best serve your 
‘an specific problem. 
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NATIONAL Engineers make it casy for you 
to select the Right Laminated Products 
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mechanical, production and product 

design problems of practically every 

industry have come under the searching 
eyes of NATIONAL Engineers. 

In order to do business successfully, 
we've got to know how our products, 
National Vulcanized Fibre -and Phenolite, 
can cut costs and increase profits for 
industry . . . for you. 

That’s why we maintain one of the most 
complete engineering research depart- 
ments in the Laminated Products industry. 


That’s why we can make it easy for you 


WILMINGTON 


veew J aoe 


These NATIONAL Products have a Cos?-Cutting Application in your 


to select the right Laminated Products to fit 
your particular needs. 

Take advantage of this research service 
offered by National Vulcanized Fibre Co. 
America’s oldest manufacturer of Lami- 
nated Materials. There’s no obligation. We 
have cut costs and increased profits for 
many, many manufacturers. Perhaps we 
can do it for you, too. Write us today. 


FREE! This valuable Phenolite 
Handbook tells you all about Phenolite 
and how it is cutting costs in industry. 
Write for your copy. 


NATIONAL VULCANIZED FIBRE COMPANY 


DELAWARE 


ENO 


field. We can make it easy for you to select the right product and grade. 
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Laminated BAKELITE 























IN THE LINE 


T TAKES good materials and ex- 

pert workmanship to keep a con- 
tinuous stream of “QO. K.’s” coming 
down the production line. Trouble- 
free operation is important when 
schedules must be maintained to 
meet increased demands. That’s why 
it pays to use magnet wire that is 
dependable. 

Through our constant research and 
repeated process improvements, we 
are continually improving magnet 
wire to make it easier to use .. . and 
more efficient in service. That’s why 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors * United States Steel Products Company, New York, Export Distributors 








our Magnet Wire is of highest quality 
to perform today’s tasks... why it will 
be of highest quality for tomorrow’s. 

Our MAGNET WIRE is carefully 
annealed to maintain absolute uni- 
formity. It is high in dielectric 
strength ... high in conductivity. It 
is available in all standard sizes, 
shapes and constructions, with a com- 
plete selection of coverings to meet 
your needs. Your orders for magnet 
wire can be filled promptly. Our 
complete stocks assure a convenient 
source of supply for you. 


MAGNET WIRE 
AMERICAN STEEL & WIRE 


COMPANY 
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From the World’s 
Most Modern Fibre Mill 


Taylor offers a complete service to the modern 
manufacturer. 

Taylor Laboratory-Controlled Production—including 
the manufacture of original materials such as paper, 
resins, etc.—in the most modern mill of its kind in the 
world, provides positive uniformity of physical and elec- 
trical qualities of Taylor Vulcanized and Phenol Fibre. 

Taylor Fabrication Service, geared to your particular 
requirements—whether large or small—offers you fin- 
ished parts machined at the mill to your specifications. 

Parts that are accurate, strong, clean—finished to 
facilitate assembly—saving you time, labor, rejects and 
freight—insuring years of good will building service in 

a the products in which they are used. 

Ask about Taylor ‘‘Planned Service’ and how it fits 
our plant into yours as a department contributing to 
lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 


TAYLOR 


VULCANIZED FIBRE - PHENOL FIBRE - TAYLOR INSULATION - SILENT GEARS 


Sheets, Rods, Tubes, Punchings and Screw Machine Parts 





Tandem type vibrator element with Monel reeds, made by Electronics Laboratories, 


Inc., Indianapolis used for supplying alternating current to auto 


radios, powerful searchlights, fluorescent lighting, two-way radio transmitters and receivers, turntable motors recording and other equipment. 


Long life and accurate 
frequency in high capacity 
vibrators result from the 


use of spring temper Monel 


HERE is a small unit which carries 
power as high as 500 watts, and de- 
velops 60 vibrations per second. 
Frequency maintained is so accu- 
rate that electric clocks operate 


from storage batteries. 


What is the thin metal strip that 
is used to hold the contact points? 
It is spring temper Monel. Just see 
what those light Monel reeds have 


to do: 


1. Maintain the air gap between contact 
points accurate to within .0005”...through- 
out the life of the unit. The slightest change 


96 


in the metal will shift the frequency and 
materially alter the whole operation. 


2. Resist the heat produced by a current 
of 20 amperes...and retain their spring 


tension unimpaired. 


Do Monel reeds fulfill these re- 
quirements? They do. Though only 
.016” and .020” thick, they maintain 
absolute precision through a life of 
5000 hours. 


Says Mr. Wm. Garstang, Chief En- 
gineer of Electronics Laboratories, 
Inc., the makers: 

“We have found no material that 


can equal the results we obtain with 


Monel. We attribute the great suc- 


cess of our high capacity vibrators 
to a great extent to the quality and 


characteristics of Monel.” 


How do these vital parts com- 
pare with those in the equipment 
you make? Are you getting the 
economical production, dependable 
operation, and length of life you 
should? Try Monel. Investigate also 
the possibilities offered by the re- 
lated Nickel-copper alloys. Write 
today for bulletins T-5 “Engineer- 
ing Properties of Monel,” T-9 “En- 
gineering Properties of ‘K’ Monel,” 
and T-15 “Engineering Properties 


of Nickel.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


“Monel” is a registered trade mark of The International Nickel 
Company, Inc., which is applied to a Nickel alloy containing 
approximately two-thirds nickel and one-third copper. 
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INTO YOUR PRODUCTS 


with these thermally stable 
BAKELITE PLASTICS 


ARE ANY PARTS of your product exposed to temperatures 
commonly considered “too high for plastics”? If so, you 
may be overlooking important possibilities foxprodttct 
improvement with Bakelite heat-resistant plastics. Con- 
sider how much the following products have gained from 
these special Bakelite molding materials: 


(1) A radiant heater is now produced with complete 
housing of permanently lustrous Bakelite Molded. (2) An 
electric iron has acquired a streamlined handle that is 
heat-resistant and non-heating. (3) A new departure in 
desk lamps has gained a heat-resistant housing strikingly 
modern in style. (4) And a new-type automatic toaster 
has obtained decorative permanence from a complete 


base of Bakelite Molded. 





ito + ° ‘ . 
For your products, Bakelite plastics offer these same 
advantages plus many others. There are more than 600 
Bakelite molding materials at your service...Cellulose- 
D d 
Acetates, Ureas and Polystyrenes, as well as Phenolics... 
rs and numerous special types with unusual thermal, 
vd mechanical, chemical or electrical properties. 
Write for Portfolio 25 of useful booklets that show the 
tremendous possibilities of Bakelite plastics for your 
n- 5 
vroduct-improvements. ss . 
nt I I Witton electric heater with lus- 
he BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y. trous durable housing of wal- 
Chicago: 43 East Ohio Street nut-colored Bakelite Molded. 
le BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto 
ss West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles and Seattle (Right) Toast-( )-Lator automatic 
toaster with rich black base of 
- heat-resistant Bakelite Molded. 
te i (Below) New 100-watt Polaroid 
ts cota ign ide ened einid diet eae sorority, etd way nym fea desk lamp with unique two- 
re morvtoctwied by Batelty Corporoton Under the voptat "®' the number of present ond htwe wes of Baten Corporanon s producta : 
F ptece housing of Bakelite 
n- PLASTICS HEADQUARTERS Molded. 
es 
we 
VISIT THE BAKELITE EXHIBIT, 
HALL OF INDUSTRIAL SCIENCE, 
(Right) Latest model Sunbeam NEW YORK WORLD'S FAIR 1939 
IG iron with heat-resistant, non- 


heating handle of Bakelite 
Volded. 
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TRADE NAME COPYRIGHTED 


sR HIGH TEMPERATURE 
Steatite Cami 
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GREAT MECHANICAL STRENGTH—HIGH DIELECTRIC VALUE 
RESISTANT TO HEAT SHOCK 
HIGH ELECTRICAL RESISTANCE AT ELEVATED TEMPERATURES. 


EXTRUDED TUBES & RODS, PLAIN & THREADED 


PRESSED IN A THOUSAND DIFFERENT SIZES and SHAPES 
MACHINED in MANY FORMS, THREADED, DRILLED, TAPPED. 























Our several formulae enable us to meet most 
requirements. Send model or drawings for 
| estimate. Prompt service, prices reasonable 


=D. M. STEWARD MANUFACTURING COMPANY 
| Main Office and Works: Chattanooga, Tenn. 


NEW YORK CHICAGO CLEVELAND NEW ENGLAND LOS ANGELES 
145 Varick St. 549 W. Randolph St. 13000 Athens Ave. 179 Melrose Ave. 4106 Avalon Blvd. 


Needham, Mass. 
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YOUR PRODUCT NEED NOT CAUSE RADIO INTERFERENCE........ 


For the very good reason that such trouble is easily prevented 


WHEN COMPETITION DOMINATES THE RE-DESIGN.............. 35 


How the designer-engineer developed a new flashlight 


FOR BEST RESULTS IN CEMENTING PARTS...................2.5. 39 


An important assembly technique for many products 


RE-DESIGNING A FOCUSING X-RAY MACHINE... .............. 42. 


Something new and different, also highly effective 


IRONER PRODUCTION SPEEDED BY ASSEMBLY LINE............. 45 


Easy Washing Machine Corp. in another progressive step 


ELECTROPLATING FOR BETTER SURFACES..........0....00000 00 51 


Latest practices, methods, materials and results 


Pia Tee Cia SRE 6 KR 41 New Printed Matter, Publications......... 


Opportunities that enable the product 
maker to keep well-informed. 
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About events, people and organizations of 
the industry. 


New Designs—Novel Applications. .... ... 48 Classified Index 


A quick review of what's new. 


In recognition of outstanding accomplish- 
ment in electrically-energized products. 


To the makers of materials, finishes, parts 
and equipment. 


New Parts, Equipment, Materials and Finishes 56 


As currently offered to make better products. Index to Advertisers........ 
COMING 

What Glass Has Meant To Motors. How this new When Your Product Needs Readings or Settings. 
dielectric material is changing the weight, size, Because there are so many ways, and many new 
temperature rating, appearance and effectiveness ones, in which indications of operating condition 
of power sources for the electrically-energized or adjustment may be made we will review the 
product. facts and possibilities. 

Functional Approach To Relays. With many kinds, What You Should Know About Batteries. Renewed 
sizes, types and styles of relay devices from which interest in these secondary power sources arises 
to choose how better can the designer-engineer ey through the new growth of portable 
tackle the problem than on the basis of functions radios. Technical progress has been made with 


performed? opportunities worth considering. 
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Hy. Metallurgist wy 


Q How do you rate ZINC Alloy with 
other metals in actual casting character- 
istics? 





A The ZINC Die Casting Alloys lead the 
field in combining castability with strength 
and hardness. They permit the die caster to use 
the simplest and most rapid machines—and 
to produce the most intricate ag oe possible 
with any known single-step fabricating 
method. An interesting example is the wash- 
ing machine gear case shown here. (Note the 
pencil for size.) 
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Q How do you keep abreast of devel- 
opments in ZINC Alloy Die Casting? 


THE ~ 
Kani e.4 
zine — 
ALLOY POT 





A Although the metal trade journals carry a 
wealth of information on die casting develop- 
ments, The New Jersey Zinc Company “sa 


duces—at regular intervals—the only publica- 
tion devoted exclusively to news and informa- 
tion about ZINC Alloy Die Castings. A request 
on your company letterhead will place your 
name on “‘The Alloy Pot’’ mailing list. 
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Q Why do you refer to die casting as 
“the one piece production process’’? 
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A This cone gear for a computing mechanism 
could not have been produced economically in 
one piece by any method other than die casting. 
The alternative is an assembly of 9 separate 
gears—with 9 machining operations. 
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Q Do you suggest the use of a 
chemical pretreatment on ZINC Alloy 
Die Castings which are to be given an 
organic finish? 





A Proprietary treatments, which produce an 
adherent film of zinc phosphate on the surface 
of the casting, are remarkably effective in im- 
proving the adherence retention of organic 
coatings. A number of these chemical pre- 
treatments are now available. 
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FINISHING SUPERINTENDENT 
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N-. : Seles Manager 


Q How can the use of ZINC Alloy Die 
Castings in your products help you in 
your sales job? 





A ZINC Alloy Die Castings not only provide 
extreme accuracy, strength, economy and other 
sales advantages, but you can point to their 
extensive use in thousands of practical every 
day products—backed by oak Sawn, pro- 
gressive manufacturers. (An impressive list of 
names and uses on request.) 





We have tried, in this advertisement, to 
approach the subject of ZINC Alloy Die 
Castings from several different angles. 
But if your job is to design, produce or 
sell metal parts, you should have a well 
rounded picture of all of the advantages 
this modern metal and method has to 
offer. Consult any commercial die caster 
—or write to The New Jersey Zinc 
Company, 160 Front Street, New York. 





The Research was done, the Alloys were developed, and most Die Castings are specified with 
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Minimizing those unnecessary sources of radio 
noise that accompany the operation of many 
electrically-energized products is an industry 
as well as a manufacturer problem. Some- 
times simple, inexpensive filters incorporated 
within the product design will do the trick. 
Sometimes the circuits themselves hold the 
answer. Here is an authoritative, Fundamental 
and highly factual analysis of the situation. 


OMMUNICATION apparatus and other de- 
vices using small amounts of energy transmitted 
by wire or by radio are apt to be influenced by 

fields set up by products and facilities using relatively 
larger amounts of power. This offered a problem to 
wire communications engineers during the growth of 
such systems and the difficulty increased with the cor- 
responding expansion of power supply systems. Highly 
successful coordination has been achieved, however, by 
co-operation between these two parties and engineering 
studies are still being carried on to keep up with the 
normal developments in power and communications. 

The more recent development of radio communica- 
tion has therefore brought up engineering problems of 
a nature similar to those encountered in wire com- 
munications. These problems are likewise being studied 
jointly by various groups in the industry but the present 
discussion will be confined to some of the things that 
can be done by manufacturers of light and heavy duty 
electrically energized products and omit considerations 
related to energy generation and distribution. 

The influence of power apparatus on radio reception 
may be divided into two classes. Thus there are either 
those that have no arcing contacts and do not produce 
high frequencies which might give rise to interference 
or those with arcing contacts that produce high fre- 
quencies which under certain conditions may give rise 
to interference. In the latter instance, as electricity 
for these devices is transmitted over wires which are 
surrounded by electric fields, the radio antenna may 
be situated in these fields, but the system does not re- 
spond unless the field varies at an extremely rapid rate, 
that is, unless the frequency is high. Variation at the 
relatively slow rate corresponding to the usual power 
frequency of 60 cycles has no appreciable effect. How- 
ever, when commutators or contacts for such purposes 
as speed control, temperature control, or frequent start- 
ing and stopping operate they cause sudden changes of 
current and correspondingly rapid variations of the 
surrounding fields and thus to high frequencies. 

It is well known that a spark gap produces high 
frequencies, in fact in the early days of radio teleg- 
raphy spark gaps were used as generators of high 
frequency to produce radio waves. In the devices 
under consideration the high frequencies are incidental 
to normal operation. Frequencies which are close to 
those of the radio signals that the system receives— 
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our Product Need Not Cause 


Radio Interference 


between 550,000 and 1,500,000 cycles (550 and 1500 
ke.) for the usual broadcast reception—may affect 
radio receivers. 

Continuous sparking produces a buzzing sound. 
Opening and closing of contacts produces clicks or 
crashing sounds. Commutators and arcing contacts 
produce noises generally characterized by scratching, 
grinding, or buzzing sounds. Some of these sounds 
are very much like those produced by atmospheric dis- 
turbances, commonly called static. 


HUS the problem of radio interference may be con- 

sidered as made up of three parts: 

(a) Noise characteristics of apparatus, or influence. 

(b) Coupling between the power circuits and the 

antenna system. 

(c) Susceptibility of the radio system. 
The first part is the one with which the manufacturers 
of appliances, commercial devices, machines, etc., are 
concerned. The third part is of moment mainly to 
the makers of radio receiving sets. The problem as 
a whole affects not only these groups, but also the 
companies that furnish power to operate both appli- 
ances and radio sets, the service men that install radio 
sets and antennas, and the public.! 


1The Joint Coordination Committee on Radio Reception of 
EEI, Nema, and RMA has prepared a booklet entitled “Good 
Radio Reception.” (Nema Pub. No. 103). 


BY C. W. FRICK 


GENERAL ENGINEERING LABORATORY 
GENERAL ELECTRIC COMPANY 
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| INDUCED NOISE 
‘VOLTAGE ON A 


VL-NOISE VOLTAGE BETWEEN LINES 
VG-NOISE VOLTAGE TO GROUND 


In order to study all these aspects of the problem 
the Joint Coordination Committee on Radio Reception 
of Edison Electric Institute, National Electrical Man- 
ufacturers Association, and Radio Manufacturers As- 
sociation was formed several years ago. This Joint 
Committee has set up a number of subcommittees to 
study instruments and methods of measurement, sus- 
ceptibility of radio receivers and antennas, power level 
of broadcasting stations; to collect data taken by man- 
ufacturers in the factory and data taken by power com- 
panies in the field; and to prepare material of an edu- 
cational nature. Thus the solution of the problem does 
nor rest upon the mere minimizing of the influence of 
power apparatus but involves measures applicable to 
radio systems, for example better shielding of radio 
receivers and proper design and installation of antenna. 

The product manufacturer should know the under- 
lying principles and give due attention to the matter 
with reference to his products. This aspect of the sub- 
ject is dealt with here. The treatment is intended to 
be applicable to what are commonly considered as low 
voltage devices—those which operate at 110 to 550 
volts either dc. or between 60 and 25 cycles ac. 

The high frequency components of voltage already 
mentioned which are capable of producing audible 
sound in a radio receiver are called radio noise volt- 
ages. It is these voltages that are to be minimized. In 
some devices high frequencies (within the radio com- 
munication range) are used for normal operation. These 
devices present a special type of problem. 


ELECTRICAL DEVICE 
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See table | 
for b and c 
In filter i ca- 
pacitors may 
be used on 
both sides of 
chokes L as 








SCHEMATIC diagram FIG. 1 
(A) for considering 
the connected product as 
an electric generator. (B) 
Equivalent circuit dia- 
gram. Full explanetion 
and use of these in 
accompanying text. 


When a source of radio noise is present in a device 
there are certain conditions which cause the influence 
to be a maximum and other conditions which cause the 
influence to be a minimum. These conditions are 
brought out in the discussion which follows. There 
are also available certain devices commonly called sup- 
pressors or filters which can be incorporated in or at- 
tached to the apparatus to reduce radio noise. They 
consist of capacitors or combinations of capacitors, 
inductors (choke coils) and resistors. The application 
of these devices to various products is shown in tables 
which include proven values. 


HOSE essential features related to the control of 

radio noise can be shown by treating the source as 
if it were an electric generator connected to a circuit, 
as shown in the schematic diagram of Fig. 1. The 
voltages existing on this circuit represent the radio noise 
being studied. The generator voltage (noise source) 
is divided into two parts E, and Eg. In the diagram, 
1 and 2 represent the two wires of a supply circuit 
(house circuit). In addition, paths are represented 
between the supply line and ground and between the 


SUPPRESSION MEANS FOR DEVICES WITH COMMUTATOR 
MOTORS OR GENERATORS WITHOUT CONTROL EQUIPMENT 


TABLE | 





b 






















(i to 5 hp., 120 
volts or higher). 


















*Current | not to exceed 0.3 milliampere. See text under Limiting Value of Capacitors. 











Filter Cy Co L 
___ Frame _ Diagram | mf. mf. mh. Notes 
Ungrounded | aorb | 0.02 to0.1 | 0.005* -— | For ordinary requirements. 

Small Apparatus not m c | 0.02 to0.1 | 0.005* | 0.25 to 1.0 | For use when a or b does not give 

over 120 volts | sufficient suppression. 

Grounded d | 0.5 to1.0 | — 
| e | 0.5 to 1.0 | | 0.25 to 1.0 | For use when d does not give sufficient 
 cgicpnaeai enna ata A ace tock ; | si Suppression. 

Lerger Apparatus | Grounded d 0.5 to 4.0 When d does not give sufficient suppres- 


| sion external chokes may be provided 
and the capacitors connected outside 


the chokes. 
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generator and ground, since these paths are important 
in the study of radio noise as will be explained later. 
The principles of dc. circuits enable one to determine 
the currents in the different branches and the voltages 
at different points when batteries are placed at E, and 
E,. While Fig. 1 is an ac. circuit, the same principles 
can be applied at least qualitatively provided the cur- 
rent limiting (choking) effect of coils and the conduc- 
tion of alternating current through capacitances (con- 
densers) are taken into account. These elements are 
called reactances. Resistances and reactances and their 
combinations are designated by the general term impe- 
dance, all expressed in ohms. These elements are in- 
dicated by the Z’s in the schematic diagram of Fig. 1. 
Inductive and capacitive reactances. Because of 
the importance of reactances in the transmission of 
radio noise and in devices for its suppression a brief 
explanation will be given. The reactance of a coil, 
called inductive reactance, increases with inductance 
and with frequency. Inductance, generally expressed 
in millihenries (mh.), depends upon the size of the 
coil and the number of turns or length of wire. Straight 
wires as well as coils have inductance and it should be 
realized that even a wire a foot long has appreciable 
reactance at radio frequencies. A capacitor has react- 
ance of a different type called capacitive reactance. 
Capacitance, generally expressed in microfarads (mf.), 
is proportional to the ability to conduct alternating cur- 
rent of a given frequency. Hence the reactance or cur- 
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not be needed for mo- Filter for 
tors without commutators _ Control _|___ Filter as Line Terminals Notes 
Frame Dia- Ci Ce L |Diae-| C | R |Dia-| CG C2 L 
| gram | mf. | mf. |mh.|gram| mf. | ohms | gram) _ mf. mf. | mh. 
Small Apparatus |Ungrounded|a (or b)|0.02 to|not over; - f |0.25/250 to - 1 to 10} f is mainly for motor operation 
not over 120 0.1 | 0.005* Beco 350 
aorc SelB ay Oto a h |0.02 to|not over'0 to 1.0) When h is used a may not be needed 
| 1.0 . a 0.1 |0.005* 
| Grounded | d_ | 0.5 to| - ws | i } 9.5 to Oto 1.0} When i is used d may not be needed 
4.0 4.0 





*Current | not to exceed 0.3 milliampere. When both a and h are used the sum is not to exceed this value. 





rent limiting effect is inversely proportional to the num- 
ber of microfarads. It also decreases as the frequency 
is increased. This is because high frequency flows 
through a capacitor more readily than low frequency. 
Capacitance exists between any two pieces of metal 
with insulation between them, for instance two wires 
close together. Therefore, there is capacitive reactance 
between the two wires of a cord, between the armature 
winding of a machine and the core, and between the 
case of an electrical device and the earth when the case 
is ungrounded. In the analysis given here it will not 
be necessary to combine reactances of different types 
but it may be mentioned that when this is done induc- 
tive reactance is given a positive sign and capacitive 
reactance a negative sign. When two equal and oppo- 
site reactances are combined a condition known as 
resonance occurs. Such a condition is obtained when 
a radio set is tuned. Reactances and resistances may 
be combined by the usual methods employed in the 
analysis of ac. circuits. 

How noise voltage reaches the radio receiver. The 
schematic diagram of Fig. 1 can be used to illustrate 
the transmission of radio noise to the radio system by 
coupling. A represents a conductor near the circuit 1 
2. This might be part of an L-shaped antenna. Noise 
voltage on conductor 1 with respect to ground produces 
noise voltage between A and ground by coupling. Simi- 
larly, noise voltage on conductor 2 produces noise volt- 
age between A and ground. If the coupling is the 


DEVICE UNDER TEST 


NJOISE voltage 
between lines 
(Fig. 2). As measured 
with a network cir- 
cuit, for a low voltage 
appliance. See details 
in accompanying text. 
(Fig. 3). As in Fig. 2 
but here noise volt- 
age to ground. 
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same the noise voltage on A is twice the average noise 
voltage on 1 and 2 multiplied by a coupling factor. 
Now if 1 and 2 are at equal and opposite noise voltages 
the average is zero and the noise voltage on A is 
theoretically zero regardless of the magnitude of the 
noise voltage between 1 and 2. Actually there would 
be a small amount of noise voltage on A due to dif- 
ference of coupling and this would depend on the 
magnitude of the noise voltage between 1 and 2. If 
the noise voltages on 1 and 2 are not equal and opposite 
the average is not zero and noise voltage appears on A. 
If either 1 or 2 is directly connected to ground the 
average is half the noise voltage between lines and the 
noise voltage on A is equal to the noise voltage be- 
tween lines multiplied by a coupling factor. In that 
case the circuit 1 2 is fully unbalanced with respect to 
ground. 

The Joint Coordination Committee has recommended 
methods? of measuring these noise voltages in the fac- 
tory under conditions that can be duplicated. These 
measurements are made with the network shown in 
Figs. 2 and 3 reproduced from the Joint Committee's 
report. The network may be thought of as a “dummy” 
supply circuit which corresponds to the part of the cir- 
cuit of Fig. 1 external to the device. It measures 600 





2Nema Publication No. 102 “Methods of Measuring Radio 
Noise.” 
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ohms between one line ter- 
minal and the other. It is 
balanced with respect to 
ground and measures 600 
ohms between the two line 
terminals joined together 
and the ground terminal. 
The measuring instrument is 
called a radio noise meter. 
It may be thought of as a 
sensitive voltmeter which 
passes the high frequency 
components of voltage and 
measures them in micro- 
volts. The circuit is similar 
to a broadcast receiver. 
Effect of circuit arrangement on radio noise. The 
schematic diagram of Fig. 1 will be used to show how 
to get low values of noise voltage under the conditions 
of the factory test. Afterwards modifications will be 
made to show the effect of adding noise suppression 
devices. Z,, Zp, and Z, are taken as 300, 300, and 450 
ohms respectively (from Fig. 2 or Fig. 3). The noise 
voltage between lines Vy is measured across the 600 
ohm resistance (between 1 and 2). The noise voltage 
to ground Vg is proportional to the current in the 
ground branch and therefore proportional to the volt- 
age it produces across the 450 ohm resistor. 

If the ground connection is tapped off at the exact 
midpoint of the source E,;E2 and the impedance Zp 
on one side of the device is exactly the same as the 
impedance Z, on the other side it will be seen that the 
larger the values of Z,, and Z, the smaller will be the 
noise voltage between lines, Vy. It will also be seen 
from the symmetry of the circuit that the noise voltage 
to ground will be zero. On the other hand, any in- 
equality between Z, and Z, causes current to flow in 
the ground branch so that noise voltage to ground will 
exist. 

If the ground connection is not tapped off at the 
midpoint of the source E; Es», and Z, and Z, are 
equal, the larger the values of Z, and Z, the smaller 
(Continued on p. 60) 
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TABLE Ill SUPPRESSION MEANS FOR DEVICES WITH VIBRATING OR ARCING CONTACTS 





| Frame Diagram | 
Small Devices |Ungrounded 





0 1.0 | Oto 200 
with Vibrating | ° 1.0 | 0 to 200 
Contacts. 


| Grounded 1 to 1.0 Jo to 200 | 


Small Devices \Ungrounded 
withMakeand | Grounded 
Break Contacts | 


0.01 to 1.0 | 0 to 200| 








Notes 


For ordinary requirements. 
1.0 For use when j does not give sufficient 
| suppression. 
0.1 to 1.0 | ; Use value of C which gives minimum 
| sparking. 


Oto 1.0 | 0.02 to 0.5 |0.005*| *Current I in m not to exceed 0.3 


0.5 to 2.0 | 0.5 = milliampere. Value of Co is for 120 
volts 60 cycles. This limitation does 
not apply when the frame is not 
accessible to touch. See text under 
Limiting Value of Capacitors. 
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““Extremelined’’, Mr. Wood calls this flashlight 
development. Perhaps he is right, yet the 
design is so logical and pleasing, so much more 
convenient to use and so much less bulky to 
handle than its predecessors, that it seems to 
deserve the attention of other designer- 
engineers on merits other than cost or com- 
petitive factors. In any event, here is Mr. 
Woods’ story of a remarkable accomplishment. 


When Competition 


Dominates 


The Re-Design 


ITH the coming of general use of incandescent 

electric lamps for stationary fixture lighting, 

there early arose a demand for a portable 
electric hand lamp or so-called flashlight. At first, the 
consumer was satisfied with one which gave any pat- 
tern of diffused light for local illumination. Appear- 
ance was decidedly a minor factor in the public accept- 
ance of this device. Utility was of major importance. 
Some years were spent in developing the electrical and 
mechanical features of these lamps and as the technical 
improvements became progressively more minute in de- 
tail, the styling of the exterior of the flashlight case 
became a major field of development. 

Latest of technical improvements in flashlights is the 
prefocused lamp. An important factor in the external 
appearance of increasing numbers of consumer articles 
is the use of the synthetic plastic materials and we 
sought to combine these two elements with the time 
proven advantages of a chromium plated flashlight case. 
The result is a brilliantly chromium plated case of a 
delightfully simple streamlined design, accentuated by 
a longitudinal strip of lustrous black cellulose-acetate, 
upon which rests the extremely simple chromium plated 
switch operating member. The design of the case is 
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DESIGNER 
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built around a silver plated zinc die-cast reflector, with 
a prefocused lamp as the feature of the photometric 
equipment. The unbreakable lens is of clear cellulose- 
acetate material, formed to carry out the streamlined 
contour of the flashlight case. Two and three cell 
models were developed simultaneously. 

The flashlight, like all other low priced consumer 
goods, is in a highly competitive field. Consequently, 
if one man produces a flashlight, another man will pro- 
duce a beautiful flashlight, and still another man will 
produce a more beautiful flashlight. If one man pro- 
duces a streamlined flashlight, we will produce a super- 
streamlined flashlight—and here it is. Our advertising 
copy may read like the preview of the next notable 
movie, but such are the ways of contemporary mer- 
chandising. Because of this highly competitive situa- 
tion, we, as well as the other flashlight manufacturers, 
are forced to change our models continually and seek 
innovations of various kinds. 





THREE important steps. A—This two cell model was 

6% in. long and 24% in. diam. B—Two cell model 
preceding latest re-design. This was 8 in. long and 
21% in. diam. C—Three cell model, 11 in. long, 
1% in. diam., 14 in. switch projection. The corres- 
ponding two cell design is 834 in. long. 
















SUCCESSIVE steps (A) in a highly effective and logical design 

evolution. B—One more flashlight is shown in the photograph 
than in the drawing. The successive steps here are; Before stream- 
lining, first stage streamlining, second stage, streamlined and focus- 
ing, streamlined and prefocused, super- streamlined and prefocused. 


About three years ago, after flashlight appearance 
designs had run the gamut of octagon lens rings, multi- 
tudinous tube corrugation styles, colored cases, and 
other variations of attractions for eye appeal, we were 
among the first manufacturers to consider a truly 
streamlined flashlight. The streamlined idea in its 
broader sense of eliminating unnecessary angles, cor- 
ners, and protuberances, was well established in gen- 
eral product design. The flashlight being generally of 
circular cross-section, lent itself admirably to the 
streamlined projectile idea. At first our streamlined 
flashlights were merely simple modifications of our 
more commonplace designs. The usual thing was to 
substitute a bullet shaped end cap for the square ended 
end cap, and other simple changes. 

As the streamlined idea rapidly became more and 
more popular in flashlights, it became necessary to de- 
velop an individually styled case. The contours of the 
end cap and the hood were further refined, and most 
of the threads were concealed. The octagon lens ring 
was eliminated, and even the switch housing and the 
switch button received their share of attention. So 
far we have not gone to work on the rivet heads, but 
you never can tell what the future may hold in store. 
The accompanying photographs and the drawing of the 
evolution of outline will illustrate the progress. 

While it may have been true many years ago that, 
if you made a better mouse trap than your neighbor, 
the world would beat a path to your door; this proverb 
must now be modified to read that, not only must the 
mouse trap be better—but it must be better looking. 
Herein, lies the essence of product design as practiced 
to-day. Design for appearance as well as utility; then 
public acceptance will prove the economic values. 
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Previous to the prefocused lamp, the focusing spot- 
light usually consisted of a miniature lamp secured to 
the end of a tube which held the dry cells; a parabolic 
reflector was retained relative to the lamp, so that by 
turning the member holding the reflector, it could be 
advanced or retracted relative to the light center of the 
lamp and the focal point of the reflector. In this man- 
ner the flashlight was properly focused. The only real 
reason for this focusing operation was to make allow- 
ances for manufacturing variations in the miniature 
lamps and in the flashlight parts. 

During the past year or so, the lamp manufacturers 
brought out a miniature prefocused lamp. This lamp 
is similar in principal to the prefocused automobile 
lamps of the past few years, in that the location of the 
light center of the filament is held within a tolerance of 
only a few thousandths of an inch at a predetermined 
distance from a flange on the lamp base. The enlarged 
photograph shows this lamp clearly. 

In this manner, with a reflector designed with a re- 
cess to take the flange on the base of the lamp so that 
the light center of the lamp filament will coincide with 
the focal point of the reflector, a concentrated spot of 
light may be obtained with interchangeable lamps, with- 
out further adjustment for focusing. This is a very 
material advantage, because it lessens the number of 
pieces making up the flashlight, and it means one less 
adjustment the customer must make when replacing 
the lamp. Even a casual check-up on your neighbors’ 
focusing spotlights may reveal that their flashlights are 
not properly focused. A large number of flashlight 


CONSTRUCTION details and parts of the super-stream- 
liner. A—Simplicity in design is carried throughout for 
interval arrangements are as clean lined as exterior ones. 
B—Reflector sub-assembly. C—Lens ring and related parts. 
D—This is all that is required for a final assembly. 


ZING ALLOY DIE-CAST REFLECTOR 
REMOVABLE TWREADED Satu. 
NORE WASHER ISULATION 
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users are not even aware that this focusing adjustment 
must be made when replacing lamps in the focusing 
flashlights. Therefore, a construction which eliminates 
any adjustment by the user is highly desirable. 

It is necessary to hold this prefocused lamp with the 
flange of the base firmly against the bottom of the re- 
cess in the reflector. With the consideration of this 
point, it should be simultaneously borne in mind that 
the incandescent filament of an electric lamp is a fragile 
object. Also, it should be remembered that a flashlight 
is subject to rough handling, jars and jolts. For these 
reasons, it was thought best to urge the lamp firmly 
into the bottom of the recess in the reflector by means 
of a resilient spring force, which would absorb a por- 
tion of the shocks to which the flashlight would be 
subjected. Upon examination of the enlarged sectional 
drawing of the reflector sub-assembly, it will be clearly 
apparent that this idea of a resilient spring force urging 
the lamp into the recess in the reflector is faithfully 
carried out. You will note that a cone shaped helical 
wire spring is carried in the removable threaded shell, 
and its free end rests against and forces the flange of 
the lamp base firmly into the bottom of the recess in 
the reflector. In addition to this wire spring, a “U” 
shaped, flat, phosphorous bronze spring, which is in- 
sulated from the threaded shell to which it is secured, 
acts as a spring contact and a further protection to the 
fragile lamp tip terminal. This spring construction 
is really an outstanding feature of our prefocused lamp 
mounting. 

The light center of the filament of this prefocused 
lamp is held at a distance of 0.250 in. + 0.006 in. from 
the flange of the lamp base, and this location is guar- 
anteed by the lamp manufacturers. The axial devia- 
tion of the filament is held to + 0.010 in. relative to the 
perpendicular axis of the flange of the lamp base, which 
tolerance is guaranteed by the manufacturers of the 
lamp. In order that this high level of manufacturing 
tolerances be maintained throughout the photometric 
equipment of this flashlight, it was decided to construct 
the reflector of die-cast zine alloy 0.042 in. thick, the 
reflecting surface of which was to be buffed to a high 
luster and then silver plated. At this point competent 
die-casting engineers and manufacturers were called in, 
as our best experience had been in stamped metal fabri- 
cation. In discussing the details of the engineering 
characteristics of this flashlight, it may be necessary 
at this point to parallel the description with reasons 
for selecting some of the materials used. 

Since the height of the light center of the prefocused 
lamp filament was established by their manufacturers 





























at 4 in. from the flange of the lamp base, it remained 
for us to design our reflector around a parabolic curve 
expressed by the equation y? = 4ax, where a = 0.250 
in.; this factor “a” being the focal length of the para- 
bolic surface of revolution, which makes up the re- 
flecting surface of our zinc alloy die-cast reflector. 
Before making the die for casting this reflector, it 
was necessary to plot this curve on a steel male tem- 
plate with the “y” ordinates only 0.050 in. apart on 
the “x” axis. This template was later used to check 
the contour of the finished reflectors. In addition, a 
female shrinkage template was made to which the core 
of the die was machined. This female tool template 
was laid out as was the male reflector template, except 
that allowances were made in the calculations and lay- 
out for a shrinkage of 0.006 in. per in. in the die-cast 
zinc alloy. 

In our manufacturing process, before the reflector 
is buffed and silver plated, the lamp receiving recess 
is given a light end milling operation. This removes 
any slight casting flash which may be on the edge of 
the hole through which the bulb of the lamp projects, 
and against which the flange of the lamp base rests. 

The switching mechanism is of the utmost simplicity. 
There is only an “on” and an “off” position, because 
it has been found that in domestic use the “flashing” 
position is of little value and is rarely used. Briefly, 
the switch operating member is secured by tabs through 
slots in the decorative strip and case to a spring brass 
strip which is carried between the inner and outer 
tubes, and out of the way of the dry cells. This strip 
projects through an opening in the expanded shell 
which is secured by eyelets to one end of the inner 
tube. By means of the external operating member, this 
strip may be slid into and out of contact with the re- 
flector, which is insulated from the flashlight casing 
by the channel shaped vulcanized fibre insulating ring 
about the reflector rim—thus closing and opening the 
electrical circuit. 

The enlarged drawing of a partial section of the lens 
ring and related parts, will illustrate this insulating 
channel, and will show the intricate forming of the lens 
ring or bezel which provides a smooth edged, slightly 
overhanging flange to conceal the raw edge of the 
tube. Also, it will show the securely soldered joint 
between the outer tube and the inner member. 

The outer tube presented a rather interesting en- 
gineering problem in reproducing the contour as finally 
designed. Other than the annealing and pickling be- 
tween draws and between the other reducing opera- 
tions; a total of seventeen mechanical operations were 
required. An examination of the photographs of the 
three cell tube operations will reveal that the various 
operations consisted of cut and draw from flat strip 
brass, or cupping; seven successive redraws ; four par- 
tial reductions to produce a stepped effect ; a drop ham- 
mer operation to form the steps to the desired smooth 
contour; an edging operation to trim the open end of 
the tube; piercing for the switch and rivets; knurling 
the decorative ridges near the small closed end; and 
finally a closing operation on the open end of the tube 

to finish it to the desired contour. After all of these 
operations came the usual finishing for chromium plat- 
ing. Altogether, there were thirty-three operations be- 
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fore it was ready for assembling. The two cell outer 
tube was similar in manufacture except that there were 
less redrawing and annealing operations required. Ro- 
tary swaging was attempted at first to make this shell, 
but our own method finally proved to be most satisfac- 
tory to us. 
The simplicity and greatly reduced number of parts 
making up this flashlight justified the multiplicity of 
operations and the care used in producing the outer 
tube shell which was so necessary to properly carry 
out our extremelined flashlight idea. 
In describing the elements of power, control and 
light, the simplicity of the electrical circuit and the mini- 
mum of insulatory members should be noted. We have 
used only three insulatory members in this entire flash- 
light. These may be seen best in the enlarged sectional 

drawing of the reflector sub-assembly. They are the 

| channel shaped, broken ring of vulcanized fibre which 
encircles the reflector rim; and the two similar fibre 
washers. The washers are used to locate, insulate and 
secure the lamp tip spring contact in conjunction with 
the reinforcing steel washer and the rivet in the re- 
movable threaded shell. 
















































SUCCESSIVE steps in Forming the’ three-cell tube 
(1) Cut and draw from flat strip brass 0.028 in. 

thick and 75% in. wide. (2-8) Various steps showing 

redraw operations. Annealing and pickling are done 

between draws. Final wall thickness is 0.015 in., 

outside diam. 174 in. and untrimmed length 12 in. app. 

Tube forming operations come next. (9-12) Forming 


Since the reflector sub-assembly is insulated from the 
flashlight case, the simple electrical circuit may be 
traced from the flashlight case, through the battery 
spring, the dry cells, the lamp tip contact, the lamp and 
the reflector. The circuit may be closed or opened by 
sliding the switch operating member so that the spring 
brass strip which it carries and which is grounded on 
the case, will make and break contact with the reflector. 
This circuit may be followed through by examining the 
sectional drawing of the complete flashlight. Thus it 
may be clear that it is impossible to short circuit any 
portion of this flashlight by any external means with- 
out deliberately mutilating the case. 

The dry cells used in this flashlight are of the con- 
ventional type manufactured for flashlights, being ap- 
proximately one and five-sixteenths inches in diameter, 
and approximately two and three-eighths inches long. 

Upon consideration of the materials, parts and fin- 
ishes selected, comes foremost ; the prefocused lamp with 
the die-cast reflector, and the plastic decorative feature. 
The prefocused lamp is clearly the greatest single tech- 
nical advance made in flashlight parts in many a long 






year. It makes possible better styling and more pre- 
cise engineering, with no great increase in the cost to 
the consumer. The result—a better flashlight, and a 
better looking flashlight, at practically the same pur- 
chase price. A natural result of the introduction of 
prefocused lamps in flashlights is the inclusion of a 
die-cast reflector to properly parallel in precision 
manufacture that of the lamp. A zinc alloy was 
selected for the die-cast reflector because of the 
ease with which it may be buffed and silver plated. 
With the high standard of manufacture maintained 
through the construction of this flashlight, a reflector 
having a silver plated surface was imperative. 
Synthetic plastics have conquered many a knotty 
problem in styling and eye-appeal in recent years. While 
our plant is primarily a stamped metal fabricating plant, 
this latest of competitive materials could not be over- 
looked. The natural result of our desire to set off the 
appearance of our chromium plated extremelined flash- 
light with the ultimate in eye-appeal, was our selection 
of a streamlined longitudinal strip of lustrous black 
cellulose-acetate secured to the outer case by means of 
small chromium plated rivets. The beautifully styled 





the four steps. (13) Drop hammer for form. (14) Trim 
for length. (15) Pierce for switch and decorative strip 
rivets. (16) Knurl decorative ridges at small end. 
(17) Close open end for final form. Light annealing is 
done between stepping operations. Tube is buffed 
and chromium plated after mechanical operations. 
Total fabricating operations before assembling, 33. 


chromium plated switch operating member which rests 
on this black plastic strip strikes the final note in a 
beautiful design of extreme simplicity. Cellulose-acetate, 
rather than any other synthetic plastic material, was 
finally selected because of its resiliency, lack of brittle- 
ness, and depth of color. This piece was pierced, 
blanked and formed from flat sheet stock. 

The selection of an unbreakable lens of clear cellulose- 
acetate, rather than of glass, formed to carry out the 
streamlined styling, is obvious because of its low break- 
age factor as compared with that of glass. 

All interior metal parts were given one of several 
different kinds of electro-plated protective coatings to 
prevent corrosion. 

In conclusion, it may be stated that while this new 
flashlight is of advanced and appealing: design, and in- 
corporates all of the latest improvements, the cost to 
the consumer has not been greatly increased. We have 
reduced the number of parts exclusive of dry cells from 
25 to 21, and the number of fasteners from 12 to 6, as 
compared with a previous two cell streamlined focus- 
ing flashlight. 
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EQUIREMENTS for sealing, insulating, and as- 

sembling many kinds of parts under all sorts of 

conditions present a constant problem to the elec- 
trical manufacturer. The jobs which come under these 
classifications seem almost infinite in variety and offer 
a constant challenge to the producers of cements, ad- 
hesives, and compounds used for such purposes. 

Cements used in the manufacture of electrical equip- 
ment must be of the best quality and must provide high 
tensile and crushing strengths as well as proper insulat- 
ing and heat conducting qualities. Present day prac- 
tice finds four general types of cement being used in 
electrical work. They are: 

Portland cement 
. Litharge and glycerin. 

Sulphur cements 
4. Sodium silicate mixtures. 

These cements set either by air drying or by chemical 
reaction. As a rule, cements which set chemically are 
quick acting, must be mixed in small batches, and are 
applied by trowel, pouring, or dipping. Air setting 
cements require a longer hardening time and for this 
reason are frequently applied by assembly machines 
or with cement guns. The hardening action of some 
cements is often accelerated by heat treatment in either 
a moist or dry atmosphere according to their chemical 
natures. 

Although both Portland cement and litharge and 
glycerin are still used to a small extent in the electrical 
manufacturing field, it appears that the other com- 
pounds and special mixtures are gaining an increased 
acceptance with producers because of their special char- 
acteristics and adaptability to a wide range of cementing 
problems. In addition mass production with either 
of these adhesives would be highly impractical because 
of the slow setting time of Portland cement and the 
excessive expense which would be incurred by the use 
of large quantities of litharge and glycerin. 
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Peculiarly difficult are the problems of the 
maker of electrically-energized products who 
would, with adhesives or cements, fasten 
several materials with entirely different surface 
characteristics and widely separated co-effi- 
cients of expansion. Yet many times that proves 
to be the only feasible method of assembly. 
Here are a few hints by one who knows. 


For Best Results 
In Cementing Parts 


Sulphur cements provide a quick and easy method of 
sealing cavities, filling, and making certain kinds of 
assemblies. For example some manufacturers find a 
sulphur compound to be the best means of assembling 
lag screws into porcelain insulators. For successful 
application, however, filling compounds of this type 
must be placed without trapping air bubbles, and must 
be of such a nature that they will neither expand nor 
contract when hardened. 

Sodium silicate cements are by far the largest group 
of special mixtures and are used extensively in many 
industrial fields. Properly compounded they offer ex- 
cellent resistance to acids (except hydrofluoric), water, 
steam and oils. They produce heat resisting and heat 
dissipating binding and filling mixtures having good 
electrical resistance. Such adhesives have been found 
useful for coating wire wound resistance tubes, filling 
resistors, and fixing metal contacts in resistance tubes. 
In addition the high grade cements of this type are 
carefully prepared so that their chemical natures will 
not be harmful to delicate platinum, silver, or nickel- 
chromium resistance wires. 

Some years ago, there was developed a new cement 
of this kind which air sets, may be baked if required, 
and which hardens into an unglazed porcelain-like body. 


DORCELAIN insulators are cemented to aluminum 
tubes in the fabrication of dry electrolytic con- 
densers. An air setting silica insulating cement is used. 
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This adhesive is used in electrically-energized products 
and parts for assembling and insulating; joining por- 
celains, glass, and metals; and where it provides an 
adhesive resistant to fire, oil, water, and temperatures 
up to 2,000 deg. F. For one manufacturer, for instance, 

this cement solved the difficult problem of cementing 

porcelain insulators in aluminum tubes which are forced 

to operate in an acid solution at a temperature of 100 
deg. C. The same cement is used for forming insula- 
tion in the thermal relay of an air motor starter, and, 
in another case, for sealing and attaching the cover to a 
gravity flow mercury switch used on an electric room 
heater. 

Another form of sodium silicate cement hardens by 
chemical reaction, the initial set taking place within 
about 20 minutes and final set being accomplished in 
from 18 to 20 hours, depending upon the working 
temperature and humidity. This cement possesses the 
same resistance qualities as the air drying cements. 

The producer of an electrically controled humidifier 
for use in warm air furnaces found this cement solved 


HEATING elements for household appliances are 
often dip-coated with a special resistor cement. 


NSULATION of thermal 
relays in this motor starter 
(A) is through a silica type 
cement. (B) This room 
heater mercury switch is 
sealed with silica insulating 
cement in paste form. (C) 
Dissimilar surfaces offer no 
difficulty as in the cement- 
ing of a tile baffle plate to 
an aluminum spray pan. 


the problem of attaching a tile baffle to an aluminum 
spray pan. In this application the cement is required 
to withstand temperatures up to 300 deg. F. in the 
presence of hot or cold water. 

Perhaps the outstanding contribution special cements 
have made to the electrical manufacturing field is found 
in the fact that they offer a satisfactory solution to the 
problem of insulating household appliance heating ele- 
ments. Because ordinary adhesives, unless thoroughly 
vitrified, absorb moisture from the air and so become 
conductors, household appliances using such adhesives 
offered a constant danger of electric shock. However 
with the use of the proper embedding cement good pro- 
tection of the heating element may be obtained along 
with complete insulation up to temperatures of 2,000 
deg. F., and without interference with heat radiation. 

In conclusion it should be pointed out that most ce- 
menting problems possess individual factors which 
should be analyzed by a cement expert in order to se- 
cure scientific recommendations and maximum effi- 
ciency. Producers of special cements have already 
accomplished a great deal by means of individual co- 
operative effort with electrical manufacturers. 


SPECIAL CEMENTS AND COMPOUNDS 


Type o | Resistance to Electric |Hardens 
Cement | Form |Water|Acids) Oils | Heat |Properties| By 



















Silica | Paste |After Non- 
No. 1 or | Acid | High | High |2000 |conductor| Air 
: Powder|Wash 
Silica Non- |Chem. re- 















No. 2 | Powder| High | High High \2000 |conductor| action 











Sulphur | Powder| High | High |Good| 995| Non- When 
No. 1 _ jor Ingot | conductor| cooled 

Silica | Paste | Good|Good|Good| Non- Air 
No.3 | conductor 
















































Silica | Powder! High| Fair |High| 900} Non- |Chem. re- 
No. 4 | a conductor| action 
Litharge | Liquid | Non- |Chem. re- 
and | and High |Good|Good] Fair |conductor} action 

Glycerin| Powder! 
Silica Paste |After White} Non- 
No. 5 or | Acid | High |Good} Heat |conductor| Air 
Powder| Wash 
Liq. Chem. 
Silica Binder | High | High | High |2000| Non- re- 
No. 6 and | conductor action 








Powder'| 






pre above chart is typical of the characteristics of the silica, sul- 

phur, and litharge groups. It is not intended to represent the 

insulating varnishes, enamels or phenolic resin varnishes which are 
also used in production work. 
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ONFRONTED 
by alternate pos- 


sibilities, sometimes to 


WHICH WAY; 
AND WHY? the number of a half a 
dozen or so, the con- 
scientious and forward looking designer-engineer is 
often perplexed by unavoidable conflicts between 
suppliers’ claims. Just the other day we had an 
inquiry from an engineer who was beset by the 
implorations of rival salesmen who would have him 
use plastics, die castings or stampings (as their in- 
terests led them) in working out an important detail 
of a new product design. 

Quite obviously, there is no one answer to all 
problems. Only detailed analysis of those specific 
conditions to be encountered in an individual design 
can lead to the best possible solution for it. But, 
the designer-engineer who keeps up with successive 
discussions in ELectricAL MANUFACTURING is 
often in a better position to judge the worth of in- 
dividually presented claims than one who has not 
that advantage of perspective. 

Perhaps there are subjects about which you would 
like to have more facts and in regard to which we 
have not published information? Suggestions are 
always welcome. The best laid plans sometimes 
omit important factors. It would be a pleasure to 
hear from readers who would like to see articles 
upon specific subjects in future issues of their ELEc- 
TRICAL MANUFACTURING. 


OMEONE has said 
NEW PROBLEMS; S that “Science never 
solves one problem with- 
NEW OPPORTUNITIES out creating two more 
in its place.” There is 
real truth and, be it said, a definite inspiration be- 
hind that remark. The interrelationship of various 
forces and influences is dynamic and complexity 
grows therefor, rather than diminishes, in our 
mechanized civilization and ever-more-fully-electri- 
fied world. 

Radio interference and its control, in so far as 
the electrically energized product that may produce 
interference is concerned, is a good example. Early 
in the history of radio broadcasting there arose 
interference from many sources, loose connections, 
poor commutation of motors, arcing controls and 
thermostats, ignition systems, etc., etc. It soon be- 
came evident that the radio receiving set manufac- 


turer could not bear the full brunt of the burden. 
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For, in spite of all the chokes, filters, resistances and 
capacitors that he might add to the receiving set 
there still remained an inescapable amount of radio 
interference due to outside causes. It was then that 
the makers of light and heavy duty appliances, com- 
mercial devices and machines found it desirable to 
produce goods which would not create disturbing 
sounds within the radio set. Yet even today the 
technique of elimination at the source is not widely 
understood or appreciated and the make-shift solu- 
tions used are often both inefficient and costly. 

Here, even when solved on an effective basis, there 
arise new problems that are the outgrowth of those 
that previously existed. Over the horizon come tele- 
vision and facsimile reproduction news broadcasts 
with “overflow” disturbances which are already 
plaguing the users of conventional receiving sets. 
The designer-engineers for the newer innovations 
will be called upon to consider the problem of leaving 
conventional radio reception undisturbed with quite 
as great insistency as they may be asked to develop 
satisfactory media and accomplishments for those 
newer things which they wish to promote. 


- those who think 


PRODUCTION that the task of the 
designer-engineer lies 
AND DESIGN largely in developing a 


product of thus and 
such dimensions, performance characteristics, fea- 
tures or appearance carefully consider the case of 
the new “extreme-lined” flashlight. This highly 
competitive device required re-design both to stimu- 
late jaded public acceptances and to improve upon 
the offerings of competitors. Yet of definite sig- 
nificance and import is the element of production 
and fabricating methods as they lie behind this 
interesting product. 

No less than thirty-three fabricating operations 
were necessary to produce the main shell on which 
this exceedingly simple product is based. At least 
four basic and fundamental engineering advances and 
developments had to take place before this type of 
flashlight could be evolved. There had to be a pre- 
focused lamp of satisfactory characteristics made 
available by the lamp maker. There had to be cer- 
tain improvements in bright metal finish before the 
designed casing could be undertaken. There had to 
be a corresponding progress in plastics before a dom- 
inating trim strip and clear plastic lens could be 
included in the design. 
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Until quite recently x-ray pictures of body 
conditions were notably unsatisfactory in one 
important aspect. Thus, everything between 
plate and source was brought into the picture 
and unwanted parts were shown along with 
those of direct physiological significance. 
‘Focusing’ eliminates all that. Here is the 
story of how an experimental development 
proceeded to commercial status. 


Designing 
A Focusing 


VER since X-rays have been used as a means for 

inspecting the interior of human bodies, the aver- 

age individual has thought of the process as a 
simple “looking in,” made possible by the use of X-rays. 
Unfortunately X-rays do not reveal interiors to our 
eyes directly, but we must first convert rays that have 
penetrated a body into ordinary light by means of a 
fluoroscopic screen, or a developed photographic plate. 
In either case, the flat picture which is supposed to be 
our guide to the body under observation gives no more 
clue to the relative positions of the parts we see than 
do silhouettes or shadow pictures. Hence a great 
deal of experience and knowledge of anatomy is neces- 
sary to interpret X-ray photographs. Anyone can read- 
ily appreciate the difficulty encountered in obtaining 
clear conceptions of structures partly or entirely lo- 
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X-Ray Machine 





cated behind dense objects such as ribs, or spinal ver- 
tebra and very often elaborate techniques and expo- 
sures from many different angles are resorted to as an 
aid to a correct interpretation of unusual shadows re- 
vealed on the film. For forty years X-ray work and 
research has been carried on with the aim of obtaining 
some method of approach which would more closely 
resemble the idea of “looking in’, and thus reveal 
structures in their true relative positions. 

A recent invention, placed on the market during 
1938, makes possible the photographing of thin sections 
of a body, eliminating from the picture all structures 
not within narrowly defined limits. Thus a definite 
knowledge of the location of structures revealed accom- 
panies each photograph, and instead of “looking in”, 
we have the equivalent of taking thin slices of the body, 
one at a time, and inspecting them photographically. 

The machine which accomplishes this feat is known 
as a laminagraph, deriving its name from the word 
lamination. The method by which these results are 
accomplished is not as complicated as one might think. 
However, as the peculiarities of X-ray procedure are 
not a matter of common knowledge an explanation of 
how it works might be given first in terms of ordinary 
light. As shown in the accompanying figure, the X-ray 
tube can be considered as a source of light and may be 
so arranged on a pivoting arm that the beam of light 
is always directed at a localized area, such as a ring, no 
matter what location the tube may be in. If at some dis- 
tance below the ring we have a flat surface, it is ob- 
vious that the ring will cast a shadow on this plane and 
this shadow will move according to where the light 
comes from. If the source of light also moves in a 
plane then the ring shadow will always have the same 
shape and size. This is mathematically true and of 
great importance for the results. 

It is possible to put a photographic film on the sur- 
face where the shadow falls and so connect this film 
with the light, that whenever the light moves, the film 
will precisely follow the shadow of the ring. In a short 
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EFORE and after. A—This experimental or model A 
makers’ laminagraph was successful in many respects 
and is in the Edward Mallinckrodt Institute of Radi- 
ology, Washington University School of Medicine. 
B—This production model, engineered and designed 
for precision, rigidity and well-balanced appearance 
is the commercial development of (A). 


























time, regardless of the movements we make, the ring 
shadow will be as clearly recorded on the film as if 


“ both light and film were standing still. The cross 
id shown in the illustration, indicates any object in a plane 
1g other than that in which the ring is located. The 
ly cross shadow will also move about on the flat surface 
al below the objects, but as it is at a different distance 
from the light it will move differently from the ring 
1g shadow. As the film is arranged to follow the ring 
“ shadow, it cannot also follow the cross shadow. As a 
es result the cross shadow will not remain long enough on 
te any one position over the film to make a photographic 
ei impression, and the final film will show only the ring 
” shadow which was focused upon. If desired a setting 
¥ could be made in which the film would follow and re- 
; cord the cross shadow, while the ring shadow would 
- be obliterated. 
rd The only appreciable difference between the use of 
re light, as in the illustration given, and X-rays as used 
k. in actual practice lies in the fact that for the X-rays the 
.. recorded objects may be inside of a body and the re- 
of cording film can be placed under a table top which is 
ry transparent to X-rays. 
na The mechanical arrangement, by which the film can 
bi be made to follow the shadow of objects in a given 


ht plane, is surprisingly simple: The source of X-rays 
and the film are arranged to move in parallel planes. 


ea Their motions are controlled by an extensible pivoting 
he link, whose pivot point can be fixed at the plane to be 
ad recorded and whose extremities are connected to the 
ht tube and film respectively. 
‘i Engineering specifications for accomplishing the re- 
. sults anticipated by this method, centered primarily on 
- a precise and smooth transmission of the proper rela- 
tive movement from the moving source of X-rays to 
se. the film. 
a There are three essential parts of the laminagraph. 
a First, a table under which is mounted a film carrier, 
“ts second, an upright structure supporting the movable 
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X-ray tube and the driving unit, and third, the ex- 
tensible link which connects the tube carrier with the 
film carrier and passes through an adjustable pivot 
point. These essentials were, however, just the begin- 
ning of the array of features built into the production 
model in order to put a really valuable instrument into 
the hands of the roentgenologist. 

In the transition from the first experimental model 
an enormous increase in rigidity was gained. The bal- 
anced loading, resulting from the substitution of the 
two column support on a broad base, instead of a single 
column on two vertically spaced tracks, was designed 
primarily for greater precision in the transmission of 
the movements mentioned above. 

While making an exposure, the X-ray tube is moved 
along a definite path by means of the motor drive. The 
linkage causes the film to keep in the corresponding 
path. The plane or section to be photographed is de- 
termined by the height of the pivot point of the con- 
necting arm. The position of the pivot point along the 
length of the table determines the part which will be 
exposed to X-rays. For different angles of ray pene- 
tration the upright supporting structure is displaced 
to one side or the other of the pivot point. 

To facilitate the making of settings and to aid in their 
duplication, scales and indicators were provided. All ad- 
justments are provided with locks which prevent acci- 
dental displacement. 

In the production model the upright structure is 
mounted on a broad steel base, supported on ball bear- 





\/HaT the laminagraph accomplishes. A—Normal 
X-ray of a hand under a skeleton pelvis. Details of 

both are obscure. B—Laminagraphic exposure of the 

same objects with the focus upon the hand. Note that 

the skeleton is effectively eliminated from the picture 
and the clarity of the hand greatly improved. 


ing equipped wheels that run on horizontal tracks. The 
pivot supporting structure travels along a mono-rail on 
the rear edge of the table. These two parts can be 
hooked together so that the entire mechanical assembly 
can be moved as a unit to any desired position along the 
table. 

3y means of a crank and screw a fine vertical ad- 
justment of the pivot point can be obtained. A pointer 
and scale indicate the actual height above the table top. 
The pivot support can be clamped securely so that any 
play in the adjustable parts is taken up and the pivot 
bearing is as rigidly held as if it were an integral part 
of the table itself. 





} 















The X-ray tube is cradled on a carriage which is 
mounted for longitudinal movement on tracks that form 
part of a second similar carriage. The second carriage 
moves at right angles to the first. This arrangement 
makes it possible for the tube to follow every movement 
in a plane of a driving arm rigidly connected to the 
upper carriage. A similar two carriage mounting un- 
der the table permits the film to follow all movements 
transmitted to it, without permitting the film to rotate. 

The driving unit is of the variable speed friction disc 
type, permitting a wide range of accurately controlled 
speeds from a % h. p. slow speed motor. A worm 
type speed reduction is employed between the friction 
disc and the final rotating plate to which the driving 
arm is connected. 

The rotating plate is provided with various holes 
which are points where the driving arm may be at- 
tached by means of a spring plunger, and thus the am- 
plitude of tube movement varied. By inserting the 
plunger in the slot of this disc, it penetrates into the 
groove of a cam or spiral and then follows this groove 
carrying the tube in a similar path as the plate re- 


A 


works. 


OW the laminagraph 
A—This is the in- 
ventors original plan as shown 
in axonometric projection. It 
is Fully explained in the accom- 
Neither the first 
machine or the production de- 
sign follows this closely. B— 
This illustrates the working 


panying text. 





exposure so as to eliminate grid shadows from the pic- 
ture. The second type of grid has an extremely fine 
structure and is stationary over the film. In this case 
grid lines are printed but they are not obvious because 
of their extreme fineness. 

The present laminagraph is built for the use and ac- 
commodation of both types of grid. Frames are pro- 
vided for these grids and whichever is in use is placed 
on a support over the film, and partakes of film move- 
ments so that its relation to the film is maintained ex- 
actly as if a regular stationary picture were being taken. 
Two drawers have been provided in the table for the 
convenient disposition of these grids when not in use. 


CONTROLS ARE IMPORTANT 


D ESIGN and construction of such an apparatus as 
this requires that there be kept constantly in mind 
the fact that during use the attention of the operator 
will be focused not on the control and the operation of 
the machine, but on the patient under observation. 
Hence it is essential that after settings have been made 













principle. The ring in the pivot 
plane is the object being 
focused upon. The cross repre- 
sents any element in a different 
plane. In position (1) both 
shadows fall in the center of 
the film. By moving the com- 
bination to another position, 
such as (2), the ring shadow 
remains in exactly the same 
position on the (shifted) film 
but the cross shadow is dis- 
placed and not reproduced. 
































volves. The particular spiral used was designed to give 
an equal change of area covered by the radius vector 
in equal intervals of time. This spiral showed certain 
advantages in the distribution of central ray exposure. 
Thus a large variety of movements and speeds are 
available and each combination is destined for particu- 
lar applications and penetrations. 

In all modern X-ray photography certain devices 
have been introduced to prevent the blurring of the film 
by scattered X-rays which are given off in all direc- 
tions by the objects the main beam falls upon. These 
devices consist of lead grids or gratings which are 
placed just above the film and are so constructed that 
only rays coming from the general direction of the tube 
can reach the film. (Venetian blinds are very similar in 
their general conception, except that as they are usually 
used, they intercept the main beam). Two types of 
these grids are in general use. One type known as the 
“bucky” has a fairly coarse grid structure and is built 
with a mechanism that moves it across the film during 


ae 


the operation itself is made as simple as possible. With 
the aid of relays and special circuits it has been pos- 
sible to arrange things so that a single push button in 
the hands of the operator controls all necessary func- 
tions for making the desired type of exposure. For 
this purpose a selector switch is placed near the X-ray 
control. This switch governs three different cycles 
through the pressing of the same push button. In the 
first position a synchronous timer in the circuit governs 
a preset period of time during which X-rays will be 
produced at intensities previously regulated at the con- 
trols. This is used for testing X-ray output and for 
certain simple exposure techniques. In the second se- 
lector position, the push button starts the bucky grid 
movement. After this movement has attained its full 
uniform speed another contact is made and the same 
synchronous timer controls the exposure. In the third 
position the same push button starts the motor for the 
laminagraph movements, simultaneously actuating a re- 
(Continued on p. 74) 
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Many electrically-energized products 
do not lend themselves to mass-pro- 
duction methods. Others are notably 
well-adapted to them. Here is a 
case citation of practices at Easy 
Washer which holds many good 
examples of how individual steps 
may be accomplished. 


ONG EXPERIENCE in the economical produc- 
tion of washing machines is reflected in the ar- 
rangement of an equally efficient assembly line on 

which Easy ironers are put together and tested in the 
plant of the Easy Washing Machine Corporation. 
Parts of the assembly are carried out on benches well 
equipped for this work, especially on sub-assemblies, 
but the major assembly is done largely in conveyor 
cradles suspended from above. Toward the end of the 
assembly line, however, ironers are moved along in 
tracks on their own casters and prior to this are car- 
ried to, from and through spray booths and baking 
ovens on overhead chain conveyors. 

As shown in the accompanying illustrations, the 
ironer is of the rotary drum type and has a plated 
steel shoe to which the electric heating elements are 
attached. The drum and shoe are actuated from a 
gear case of cast iron which rests on a stand fabricated 
from sheet steel and having a sheet metal cover hinged 
to it. The motor is mounted under the table which also 
carries the switch and the control units. 

Practically all the metal parts are fabricated within 
the plant but space does not permit of dealing here 
with the production operations in detail. It may be 


ENCH on which the mica-insulated heater units are 
put in place against the shoe and fastened by a 
pressure plate after which a sheet metal cover is 
attached. The smaller units, including thermostats, are 
placed within easy reach of operators at the back of 
the bench. A power nut driver is employed here. 
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lroner Production Speeded 
By Assembly Line 





said, however, that virtually all the metal parts which 
are exposed, excepting those which are plated, are 
first chemically treated and then given a prime coat of 
synthetic enamel which is baked on at high temperature 
before these parts reach the assembly line. Nearly all 
the assembly is completed before the final finishing coat 
is applied, as this obviates most of the chances that this 
coat will be marred as a result of handling during as- 
sembly. All the electrical units entering into the as- 
sembly are purchased from outside supplies, but they 
are built into the ironer or attached to its base at the 
most convenient points in the assembly line and are in 
position when the nearly completed assembly passes 
through the final spray booth and through the final 
baking, being shielded to such an extent as is necessary 
during the spray application. 

Assembly starts, of course, with the building up of 
sub-assemblies, one of which is that comprising the 
shoe, its heating elements and thermosats, heat insu- 
lating pads, sheet metal cover and some other small 
parts. The shoe is a stamping of %-in. alloy steel 
which, after initial forming, has been carefully hard- 
ened and ground to a contour such that, when heated 
in use, it will exert a uniform pressure over the sur- 
face to be ironed. Before this is done, however, four 
studs are welded to the back face and they serve to 
attach the heating elements and other parts to the shoe. 
The shoe is plated before assembly, of course, and its 
outer face is polished before delivery to the line. 

Two 750-watt heating units are employed, these be- 
ing in the form of flat resistance wire wound on strips 


ASSEMBLY of the gear case and transmission units 

is done on this bench, parts being taken from the 
shelf and the bins below it. Hand tools are laid in a 
channel between bench and operator when not in 
use. Power screw and nut drivers are hung on counter- 
weighted cables within easy reach. 
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DORTION of main assembly line showing the cradles 
on trunnions on which the “‘chassis’” of the ironer is 
built up. At this station, the driving motor is mounted 
on the under side of the table which is shown in in- 
verted position. The cradle is suspended from trolleys 
on a closed track and parts are taken from benches 
along the assembly line. 


of mica with the spacing of the latter graduated in such 
a way as to give the surface of the shoe a substantially 
uniform temperature over its whole bearing surface. 
The units come mounted against asbestos pads and with 
mica covering to insulate the face which rests against 
the back face of the shoe. Attached in the first opera- 
tion are two small thermostats designed to hold a con- 
stant temperature in service, these being mounted on 
thin sheet metal strips. An asbestos backing sheet is 
applied over the back of the heating unit, after which 
a heavy stamped metal pressure plate is laid on top of 
this and the plate is fastened by nuts over the studs 
which pass through four holes in it. An electric nut 
driver is employed in this operation. Over this assem- 
bly a sheet metal cover is fastened and after this is in 
place the lever for engaging and releasing the shoe is 
attached to a pair of ears forming part of a bracket 
which has been welded to the pressure plate during its 
fabrication, these ears projecting through a hole in the 
cover, 

The foregoing assembly takes place on a bench at 
the back of which are trays filled with the small parts 
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passes through the baking oven, at the right. 





Al this station, the motor-switch-and-cord sub- 

assembly is put in place, leads being connected 

to the motor and the molded switch block fastened to 

the table. This completes all of the assembly which it 

is practical to do before the final enameling operation, 

and the assembly is removed and hung on a chain con- 
veyor which carries it to the spray booth. 


required. As the units are completed, they are passed 
by hand to an adjacent bench where they are given an 
insulation or ground test at 1100 volts and are then 
connected to a power line and tested under temperature 
of 450 to 500 deg. F. to make sure that they will func- 
tion as desired in service. 


SEVERAL CO-ORDINATED LINES 


T other sub-assembly stations, operating in parallel 
with the above, there is built up the roll assembly 
on a fabricated sheet steel cylinder with necessary 
flanges to position it on the driving tube or arbor. 
The principal operations include the application of a 
pre-fabricated padding which is fastened to the metal 
cylinder with shellac and makes a butt joint (being cut 
to correct length) and the winding over this of flannel 
and muslin covering which come stitched to the padding 
to form a continuous strip. This work is done with the 
cylinder mounted on a slowly rotating arbor identical 
to that used in the ironing machine. 

Another important sub-assembly which is put to- 
gether simultaneously with those already described is 
that which incorporates the gear case and transmission 
housing and their shafts, gears, clutches, control mech- 
anism and related parts. This assembly is effected on 
three sides of a bench especially designed for the pur- 
pose, the assembly being slid along by hand from sta- 
tion to station as it is built up. Besides the main as- 

(Continued on p. 64) 


left, spray booth in which the final coat of white 
synthetic enamel is applied. Thereafter, the ironer 


The 


baking helps to produce a highly enduring finish. A 


ment 


continuous overhead chain conveyor, parts of which 
are seen, carries assemblies from the assembly depart- 


to and through the spray booth and baking oven 
and back to the assembly department. 
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@ Porter-Cable Speedliner floor sanding machine. 
@ Highly-polished aluminum alloy housing elements mounted on a malleable iron chassis. 
@ Featuring rapid and complete adjustability with good portability. 


@ Ratchet control of drum pressure to equalize abrasive paper wear. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as designers and engineers 
make the most of technical progress. 


RCA 
Manufacti 





The styling is unusually smart in this table 

model radio of plastic. Furnished in four 

finishes; walnut, black, walnut and ivory, 

and ivory. Incorporates usual features plus 
electric tuning. 


Embodying the latest 
trend in machine styling 
as well as safety precau- 
tions, this die cutting 
press is powered by a 
built-in 3 hp. compound 
reduction gear motor, 
with a gear unit at each 
end and has overload pro- 
tection switch with push 
button control. 
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; Operated on the pull- 
push principle this 
enclosed switch with 
a modern air-styled 
case provides generous 
wiring space. Further 
aids to simple installa- 
tions are solderless 
connectors on line 
side, “easytite’” wire 
holes on terminal side 
and numerous well- 
arranged knockouts. 
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Machine 
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Besides the other standard equipment, this modern, trim- 

lined electric range has surface signalite, adjustable plat- 

form light, two appliance receptacles and a special time 

controlled “‘economy cooker.” Solid steel body construc- 
tion makes it a seamless unit. 


Quick as a wink is the 
disposal of kitchen waste 
accomplished through the 
sink with this device. 
Consists of tubular cham- 
ber which acts as recep- 
tacle for garbage, 14 hp. 
motor equipped with 
special thermo ~ safety 
switch for operation of 
cutter head and a double 
set of cutting edges which 
are self-sharpening 
through operation. 


In-Sink-Erator 





Note the simplicity of design and massive construction of 

this heavy duty horizontal surface grinder for precision 

periphery grinding. Incorporates hydraulic drive and 

cross feed, five motors, wide speed variation for table 

operation and a working surface 18 x 24 ins. wide, 5 to 
20 ft. long for flexibility. 
































American 
Car & Foundry 


The last word in modern 
trimness and efficiency. 
New developments in this 
dictaphone include an ex- 
clusive nuphonic recorder 
which automatically mod- 
erates and controls the 
voice tones, secondary 
control for repeating dic- 
tated material, easy cor- 
rection indicator, auto- 


matic replacing of new 


ew 













































> folder for correspondence 
and other elements. 
és Dictaphone 
Clean lined in appearance this two electrode type forging 
heater heats space from 114 to 21% ins. in diameter and 
from 6 to 24 ins. in length of heat. Equipped with 5 in. 
air cylinders and electric eyes. A shield at back protects 
eyes from the radiated heat. 
Chicago Flexible Shaft 
2 
m- if 
at- p 
ne iF 
Ic’ 
A practical set-up which 
attracts attention and 
creates confidence is this 
portable electro-mechan- 
ical tester, a complete 
motor tune-up ‘*Wheat- 
stone Bridge’ method Streamlined is the word for this attractive 
he incorporating such essen- looking iron. The plastic material in the 
ste tial instruments as dual handle almost completely covers the top of 
he range voltmeter, strobo- the iron insuring greater coolness. Heat 
ce, beam ignition timing light regulation switch is conveniently located on 
et mechanical vacuum gauge, front for thumb operation. Photo courtesy 
>p- compress - 0 - meter, coil of General Plastics. 
1p. tester, condenser tester, 
th etc. 
Ne Bendix Radio 
ble 
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ng 


Operated upon the principle of mechanical 
atomization of water, containing no heating 
coils, this attractive portable table humidi- 
fier has a usual consumption equivalent to a 
25 watt bulb. The unit vaporizes 11% pints 
of water per hour and is controlled by a 
switch on the cord. Finished in statuary 
bronze which is oxidized and highly lacquered. 
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With unusual symmetry 
and neatness in design, 
this heavy duty welder 
is popular for average 
shop welding require- 
ments. New multi-range 
dual control gives 1000 
combinations of voltage 
and welding current. 
Heavy duty, single unit, 
steel shaft carries motor, 
generator, fan and exciter 
between bearings. 





Hobart Brothers 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


Speed plus automatic op- 





























Particularly adapted for use in inacces- 
sible places where it is necessary to 
obtain measurements without interrupt- 
ing the circuit this clamp-ammeter is 
equipped to measure low as well as high 
values. A specially designed magnetic 
circuit and a combination of six ranges 
are some of the features. 


Weston Electrical Instrument 


eration were applied in 
building this MotoVeyor. 
Drive wheel may be built 
with solid or pneumatic 
tires, working parts are 
entirely enclosed, motor 
is mounted under main 
frame and control equip- 
ment may be arranged to 
suit. Main frame is cast 


in one piece. 
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Something really novel is the development of this in- 
ternal combustion nut cracker in which moving belts 
pass the nuts over a notching saw, gas injector and 





igniter, exploding the shells away from the meats 
which are left with a large percentage of large pieces. 
Photo courtesy of Rov Bainer. 


For the purpose of minimizing 
working area static electricity 
this;device was developed. Con- 
sists of a flat metal plate with 
closely spaced holes on the back 
of which are a series of miniature 
static bars charged by a special 
midget power unit. 


Simco 















Due to its flexibility and variable 
speed this freezer is particularly 
suited for small and medium sized 
ice cream plants. Back pressure 
and refrigerant temperature con- 
trol valve, built-in start and stop 
switch for motor and special 
ammonia circulating system are 
some of the features. 


Cherry-Burrell 





Acme Electric & Manufacturing 
Developed for the express purpose of increasing the 
safety factor in inspection or maintenance service 
this safety transformer is compact and portable. 
Dual polarized secondary receptacles provide for 
two 32 volt ac. extension lines for inspection light. 
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Electroplating For Better Surfaces 


Because pleasingly smooth, shining surfaces improve the appearance of many kinds 

of electrically-energized products whether used for relatively large or relatively 

small areas the facts about ways to most effectively employ electroplating are 

important. Here, in review, are sources of energy, solutions, tanks, anodes, 
metals deposited and suggestions for best results. 


LTHOUGH the process of electrodeposition of 
metals, commonly known as electroplating, has 
been in use for about seventy years it is a rea- 

sonable estimate that the progress in its application dur- 
ing the last ten years has far exceeded that of the en- 
tire sixty years previous. This has been due to the 
development of new methods, improvements in the 
chemical characteristics of the metals employed, and of 
the solutions which are used in the plating. The ex- 
tent to which electrodeposition may be employed, not 
only for plating but for many other purposes, such as 
building up worn parts, has been so broadened that we 
shall here deal only with its use for the specific pur- 
poses of protection and finish of the various devices 
and appliances to which the treatment is applied. 

While protective coatings may be given to metallic 
parts by such processes as galvanizing, sheradizing, 
etc.,* the most generally employed method for the ap- 
plication of such coatings is that of electrodeposition 
in which a coating is applied to a basis metal by com- 
bined chemical and electrical action. Basically, the 
process consists in the suspension of the object to be 
plated in a chemical bath, of a nature depending upon 
the type of coating to be deposited, and the passage of 
a direct-current from a positive anode, also suspended 
in the solution, to the object plated. When such ac- 
tion occurs, the deposited metal may be drawn either 
from the anode, which in this case is soluble in the 
solution, or from the solution itself, in which case an 
insoluble anode is used. The choice of the above meth- 
ods depends upon the particular metal deposited. 

Electroplating is fundamentally a direct-current proc- 
ess the current characteristics of which involve a com- 
paratively low voltage and an amperage which is rela- 
tively high but depends directly upon the area of the 
object being plated. The voltage applied to the anode 
must be that required to overcome the ohmic resistance 
of the cell, plus the decomposition voltage of the solu- 
tion, while the amperage and the time of operation are 
both factors in determining the metal deposited. 

The essential elements of the electroplating process 


* See, “Metal Coatings That Protect Other Metal Surfaces,” 
ELECTRICAL MANUFACTURING, December 1936. 


REPRESENTATIVE platings, greatly magnified to 
indicate relative values. A—the old “‘porous”’ 
plate. B—Indoor Service (A.E.S. and A.S.T.M. 
specification). C—QOutdoor service (as before). 
D—Allternate outdoor service. E—Extra heavy 
auto plate. F—Zine (A.E.S. and A.S.T.M.) 

G—Heavy zinc. H—Silver (teaspoon spec.) 
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are: a source of direct current of suitable voltage and 
amperage, the bath or solution and the anode. These 
are, when necessary, supplemented by the tools and ma- 
terials employed to impart a satisfactory finish to the 
plated work.? 
Source of current supply—generators. As before 
mentioned, the voltages employed in plating are low, 
usually in the nature of 6 to 16 volts, which is far lower 
than any commercial voltages so that a special supply 
source is required and for this purpose a generator, de- 
signed specifically for this type of work is most gen- 
erally employed. This may be belt-driven if desired 
but the most usual type is the motor-generator in which 
the plating generator is directly connected to a motor 
which operates on the supply service. The motor, if 
direct-current, should preferably be of the shunt-wound 
type to insure fairly constant speed and, for the same 
reason, an alternating-current motor should be squirrel- 
cage, or better still, of the synchronous type. Modern 
practice is also dictating that the set should also be 
supplied with a small direct-connected, direct-current 
generator so that the excitation of the main generator 
fields shall be independent and thus easily, regulated to 
the requirements of the service. This generator also 
supplies excitating current for the synchronous motor 
if one is employed. 

The most frequent commercial ratings of plating gen- 
erators are 6 and 8 volts which may be accomplished 
with a single-commutator machine. Most plating gen- 





+ See, “Plating and Buffing Operations,” ELecrricaL MANu- 
FACTURING, October, 1934. 
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Interior view of 3,000 amp. 6 volt rectifier for 
supplying direct current from an ec. supply. 


erators, however, have double commutators which may 
be connected at will for parallel or series operation, and 
are therefore rated at 6-12, and 8-16 volts respectively. 
The amperage rating is based upon parallel commu- 
tator connection and this rating is of course reduced 
50 per cent when the commutators are used in series. 
Thus, a generator having a rating of 6 volts, 2,000 am- 
peres will have a 12-volt output of 1,000 amperes. Be- 
tween the generated voltages the application voltage 
may be regulated to the exact requirements of each par- 
ticular job either by the use of rheostats or by regula- 
tion of the generator field strength. 

While regulation can be, and often is, accomplished by 
manual attention, the use of automatic control of both 
voltage and amperage is coming into more general use 
especially in connection with large quantity production. 
Automatic panels are available to control a variety of 
routing operations such as: control of generator voltage 
from zero to maximum during a fixed period of time, 
maintaining a uniform voltage under all load condi- 
tions, maintaining constant current under all load con- 
ditions, automatically interrupting or reversing flow of 
current under some conditions where such functions 
are needed, sounding an alarm in case of overload, 
measuring thickness of deposit, graphically recording 
voltage, current, thickness of deposit and temperature 
of the solution. 2 
Rectifiers. During the past two years the copper 
oxide rectifier has come into quite general use for sup- 
plying direct current of 6 volts or less in plants where 
alternating current is available. The alternating cur- 
rent, at supply voltage, is brought to a transformer, in- 
itegral with the equipment, by which it is transformed 
to low voltage. This is then passed through the copper 
oxide rectifier which is composed of a series of copper 
plates which have been oxidized by a special heat treat- 


Oe 


unequal phase loading is involved. 






ing process so that they have a uniform, dense and 
highly adherent coating of copper oxide. Rectification 
takes place at the junction of the copper and the copper 
oxide in a distance infinitely small. The rectification 
is based on the principle of “one-way-conductivity” of 
the junction between the copper and the oxide. Con- 
tact for one polarity is made to the pure copper and 
for the other to the copper oxide coating. From these 
contacts the low-voltage, high-amperage leads are car- 
ried to the plating tank or machine. Adjustment of 
voltage is made by selection of transformer taps. 

The advantages of rectifiers over motor-generators 
are the absence of moving parts, simplicity of operation 
and the fact that no special bases, such as are required 
for rotating machinery, are needed. All parts of the 
rectifier are contained in a cabinet, together with the 
necessary line switch and meters, making the entire 
outfit self-contained. Such rectifiers are designed to 
operate on either two- or three-phase service so that no 
soth the overall 
efficiency and the power factor are comparatively high. 


ELECTROPLATING SOLUTIONS 


“T HOSE solutions or baths in which the electroplating 

takes place are of widely various compositions de- 
pending upon the type of plating being performed and 
the nature of the plate attained. The elements of the 
bath may be chosen for a number of specific purposes 
which again will depend upon the nature of the plating. 
Thus, the bath may contain elements to increase the 
electrical conductivity of the solution, to increase anode 
corrosion or to regulate acidity or alkalinity as may be 
desirable. In the use of processes in which insoluble 
anodes are employed the solution must also furnish the 
metal content. The advisable composition of any par- 
ticular plating can be determined only by a thorough 
analysis of all conditions and cannot be adequately 
covered by general recommendations. Such analysis 
can best be made by the manufacturers of plating chem- 
icals but it should be kept in mind that in using any 
type of solution the tank in which it is used should be 
of an acid- or alkaline-resistant material depending 
upon the employment of acid or alkaline solutions. 
Principal among the ingredients of plating solutions 
are nickel chloride, copper sulphate, zinc cyanide, zinc 
sulphate, sodium ‘stannate and chromic acid most of 
which are used in combination with other chemicals and 
are sold under different trade names as plating salts, 
brighteners and toning salts. 


WHAT KIND OF TANKS ? 


URRENT from the generator or rectifier is brought 

to the plating tank by cables, the positive leads be- 
ing connected to the anodes and the negative leads to 
the cathodes which are represented by the work that is 
being plated. Plating tanks were originally simple, 
rectangular closed troughs, usually constructed of wood 
with a lining of asphaltum or lead. Later develop- 
ments have resulted in the employment of welded steel 
tanks which may be used with or without lining de- 
pending upon the nature of the plating for which they 
are employed. Earthenware tanks may be used for all 
kinds of plating and acid dips provided the solutions 
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contain no hydrofluoric acid. The pieces to be plated 
are hung down into the solution from metal cross bars, 
cathode rods, from which they are suspended by wires. 
In cases where many pieces are being plated the use of 
individual wires is obviated by the use of racks which 
are wired to the buses and provided with a number of 
branch arms, or trees, upon which the work is placed. 

Even the use of racks is cumbersome when a large 
number of small pieces are to be plated and use is made 
of a plating barrel. The barrel is a hexagonal cylinder 
the sides of which are perforated and this is suspended, 
when charged, in the solution. The cross bars of the 
barrel frames are provided with a multiplicity of con- 
tact buttons which are in turn connected to the negative 
conductors. As the cylinder is caused to revolve the 
small pieces therein are constantly brought into contact 
with these buttons so that a continuous flow of current 
through the system is insured. When immersed in the 
tank the cylinder is rotated by means of a small motor 
which is built-in as an integral part of the tank. A 
tank may be fitted with one, two or any number of 
barrels so that operation will be continuous. More 
elaborate tanks, in which the pieces are carried through 
the solution by a continuous conveyor, may take various 
forms to most readily handle the work in hand. Such 
equipment is of course feasible only where large quan- 
tity production warrants the considerable expense in- 
volved. Here the operation of the plating as well as 
of the conveyor is usually automatic. 


Choice of Anodes. The anodes for those processes 
of plating in which the deposited metal is supplied by 
the decomposition of the anode are of the same metal as 
that which is to be deposited. Purity of this metal is, 
of course, of prime importance but the effectiveness of 
the process is also governed to considerable extent by 
the form of the anode. The most common forms are 
those of cylinders and flat plates which are suspended 
from the positive bar by a rod cast into the anode and 
hooked at the top for readily hanging to the bar. 

In modern plating methods the recommended cur- 
rent densities may range from 5 to 100 amperes per 
square foot of surface plated depending upon the par- 


Motor generator set for anodic treatment of aluminum parts. 1500 amps., 50 volts, 125 hp. 
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ticular type of plating. It is therefore essential to have 
an anode that will maintain the metal concentration ot 
the solution. This demands an anode having a close, 
dense structure of a character that will be readily soluble 
at the current density employed. 

Copper anodes are also made in the form of discs and 
quoits which slip onto a metal spline. [rass anodes 
usually consist of 80 per cent copper and 20 per cent 
zinc although they may be had in a composition of 70 
per cent copper and 30 per cent zinc for brass plating 
parts that are subsequently coated with rubber. 

Although purity of metal of the anode is the desider- 
atum there may sometimes be a small amount of in- 
soluble material in their composition which would set- 
tle in the tank as sludge and contaminate the plating 
solution. This is obviated by the use of anode filter 
bags which consist of two muslin bags, one fitting in- 
side of the other, with a layer of filter paper between 
them. The anode is placed in the bag and employed 
in the usual way. the bag collecting any sludge that 
may be given off. Anode bags are also made of flex- 
ible glass-fiber cloth for use in all acid and many alka- 
line solutions. 

Previous to the application of any coating, the basis 
metal of whatever nature should be thoroughly cleaned, 
a process which involves dipping in an acid or alkaline 
solution depending on the character of the cleaning re- 
quired. This dipping of small pieces is accomplished 
by the use of dipping baskets which are of perforated 
metal, coarse-meshed wire or porcelain. The material 
of the basket will depend upon the nature of the solu- 
tion with which they will come in contact. The clean- 
ing of objects to be plated involves two and often three 
steps to secure the proper condition of the basis to re- 
ceive the plate. Oil, grease and other organic material 
is removed by the use of hot alkaline solutions or or- 
ganic solvents: rust, scale, oxides and other inorganic 
material by various acids, alkaline and salt solutions 
while the surface is further prepared by mechanical 
abrasion and polishing. 


N THEORY the electrodeposition of one metal upon 

another by the electroplating process is one of the 
simplest electrochemical applications. In practical use 
however, the process is most 
highly specialized since each 
metal not only requires its 
particular type of anode and 
solution but the treatment in 
relation to current density, 
temperature and other details 
will vary in each individual 
case if the most satisfactory 
results are to be attained with 
this process. 

A general survey of the 
leading applications will sug- 
gest ways and means by which 
electroplating may be more 
widely employed in the manu- 
facture of electrically-ener- 
gized products of various 
kinds. The metals most com- 
monly used for commercial 
electroplating are: nickel, 
chromium, cadmium, copper, 
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and zinc. Gold and silver are also much used in electro- 
plating but more generally in the fields of jewelry, cut- 
lery, etc. rather than in the finishing of electrically- 
energized products. Brass and some of the other alloys 
may also be deposited by electroplating. Even non- 
metals yield to this method of application and the elec- 
trodeposition of rubber is becoming a significant fabri- 
cating factor. 


Nickel (Ni) Plating. Of the metals which may be 
used for electroplating that for which there is at pres- 
ent the greatest demand is undoubtedly nickel. There 
are two reasons for this, first, the desirability of this 
metal for both protective and decorative purposes and 
second, the greatly increasing employment of nickel as 
a basis for the receipt of other platings, particularly 
chromium. 

For protective purposes nickel may be applied to 
steel, iron and other metals as a preventative against 
corrosion and its use in thick coatings, several thou- 
sandths of an inch thick, is becoming general practice. 
Thus, for extra heavy parts to resist both wear and 
corrosion a thickness of 0.002 inch is employed while 
for severe chemical service coatings may have a thick- 
ness as great as 0.005 inch. 


If parts thus protected by dull or “white” nickel are 
to have a decorative value, subsequent polishing and 
buffing for smoothness and color are required. This 
of course adds to the expense of the finished product 
which has resulted in the development of the bright 
nickel plating in which the plate comes from the plat- 
ing tanks with a finish that is in itself so sufficiently 
smooth and bright that polishing and buffing are un- 
necessary. 

This result is accomplished by the addition to the 
salts of certain chemicals or by the use of anodes in 
which the brightening element forms a part of the com- 
position. Such bright plating may be applied directly 
to steel, copper or brass and when the surfaces are 
well polished before plating the resulting coating will 
have a mirror-like brilliancy. Bright nickel is also 
most effective for use as a basis coating for the super- 
imposement of chromium which is now in extensive 
use for the final finish of any parts which require a 
decorative appearance. The cost of bright nickel plat- 
ing is somewhat higher than that of white nickel plating 
but this increase is more than offset by the elimination 
of final polishing. 

Another important feature in the use of bright nickel 
is that it saves the metal that is ordinarily lost in buf- 
fing. This amounts to ten per cent under the most fav- 
orable conditions and may, in some cases, run as high 
as 30 to 50 per cent. It also has the advantage of cov- 
ering with a bright coating recesses that would be ex- 
tremely difficult to finish by buffing so that definitely 
improved results are obtained. 

Chromium (Cr) Plating. Chromium plate is more 
cheaply obtained from the solution, by the addition of 
metal salts, than by the corrosion of a metal anode. A 
satisfactory anode for chromium plating is made of 
sheet lead, about %¢ inch thick, which is alloyed with 
a suitable metal to afford rigidity. Such an anode is 
insoluble in chromium solution. The usual solution 
for chromium plating is chromic acid with small addi- 
tions of sulphuric acid and chromic sulphate. The 
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strength of the solution is maintained by the addition 
of chromic acid as the process depletes it. 

As a finish, chromium has much the appearance of 
nickel but requires no protection in the form of lacquer. 
When chromium plating was first developed it was 
thought that it might replace nickel for decorative pur- 
poses but this has not been the case. On the other hand, 
due to the extremely satisfactory results obtained by its 
use in built-up platings, in which a thin layer of chro- 
mium is deposited on a nickel base, it has rather in- 
creased the use of nickel. 

Chromium may be plated directly on aluminum and, 
while the finish is not equal in brightness to that of 
chromium on nickel, it has numerous applications. The 
most common types of chromium plating are however 
on nickel and bright nickel, copper or brass which, if 
smoothly finished before the application of the chro- 
mium require no further buffing. 

One of the leading applications of chromium-on- 
nickel is for the finish of all kinds of household appli- 
ances and devices and this finish has so far replaced 
that of polished nickel, steel, copper or brass that it 
may fairly be considered as the standard for this class 
of work. 

A process of chromium-on-nickel for the plating of 
steel sheets has been perfected so that the material in 
its sheet form, due to its ductility and the excellent 
bond between the steel and the plating, may be used for 
forming operations. Such pre-plated steel may be cold 
drawn and readily soldered and welded. Thus devices 
may be formed from this material which are completely 
chromium-on-nickel plated without the need of any sub- 
sequent plating or polishing. 

Chromium-on-bright-nickel plate is being employed 
to a large extent in the finish of welded, cold rolled 
steel furniture which, without buffing, presents a bright 
finish well suited to outdoor as well as interior furnish- 
ings. The thickness of this coating is approximately 
0.0005 inch nickel and 0.00003 inch chromium. The 
thickness of a number of representative platings as cov- 
ered by the specifications of the American Electro- 
typer’s Society and the American Society for Testing 
Metals are shown in an accompanying table. 
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CAST PLATE 
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QUOIT SPINE ROLLED PLATE 


Some charac- 
teristic anode 
forms. 


ROUND OVAL 
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Cadmium (Cd) Plating. Cadmium plating, while 
used to its greatest extent for protective purposes, has 
to some extent the decorative effect of nickel, chromium 
and silver and can be readily buffed to a bright lustre 
which, however, it does not retain long when exposed 
to moist atmosphere. Its chemical behavior is in some 
ways similar to that of zinc and while soluble in most 
acids it is less so than zinc. Strong alkalies have lit- 
tle or no effect upon cadmium and it is highly resistant 
to salt air and water corrosion, for which reason it finds 
wide application in marine and airplane work. 

Copper (Cu) Plating. Copper plating, which was once 
employed to a great extent for finishing electrical de- 
vices and appliances, has now been largely superseded 
by chromium-on-nickel plating since the bright copper 
plate requires careful buffing to produce the finish and 
color desired and must then be protected by a coating 
of lacquer to prevent tarnishing. Copper is, however, 
frequently used as a basis metal for the reception of 
nickel which may, or may not, receive a subsequent 
chromium plate. 

Refinement and improvement in solutions, anodes 
and agitation of the solution have resulted in copper 
plating at speeds nearly four times as high as were 
formerly attained. The deposits obtained by the high- 
speed process may be color-buffed very readily because 
of the smoothness and ductility of the deposit and they 
also present excellent surfaces for the further deposit 
of either bright or dull nickel. 

One of the large uses of copper is in architectural 
work and such applications as are generally classed as 
sheet-metal work. The method, however, may enjoy 
other uses. While the copper for such applications is 
not plated directly onto the parts to be protected it is 
obtained by a most interesting plating process. A lead 
drum, or cylinder, employed as the cathode, is caused 
to revolve slowly in a plating tank. Lead anodes are 
spaced about half-inch from the drum and the deposit 
of copper from the drum is drawn from the electrolyte 
which is made up of suitable quantities of copper and 
sulphuric acid. This electrolyte must be constantly re- 
plenished. The copper is deposited on the lower por- 
tion of the drum which dips into the bath and, as the 
drum slowly revolves, the deposited metal is stripped 
off in a continuous sheet. Sheets of electrolytic cop- 
per thus made can be controlled to produce a thickness 


of sheet that will run from 1 ounce to as high as 7 | 


ounces per square foot. 
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Typical barrel plating tank 
containing four units. 


Zinc (Zn) Plating. Zinc plating is applicable 
to almost all types of iron and steel products 
except some types of castings. While the use 
of molybdenum in small amounts will produce 
a copper plate finish of high brilliancy without 
dipping, the use of zinc plating is more gen- 
eral for industrial protective purposes than for 
decoration. Zinc may be plated directly upon 
aluminum to produce a coating that is quite 
resistant to corrosion. 

Gold (Au) and Silver (Ag) Plating. Both 
gold and silver are readily deposited by elec- 
troplating but, due to their comparatively high 
cost, are not often used for electrically-energized prod- 
ucts. Silver is plated on glass parts for decoration. 
Color Plating. Most of the types of electroplating 
may be given a decorative finish of color, to an extent, 
by the different methods of polishing and buffing and 
by the materials thus employed. The most recent de- 
velopment in color finish is by an electrolytic process of 
color plating. By this process the entire range of colors 
may be obtained by the use of a single bath, the color 
itself being a function of the length of time that the 
article being thus colored remains in the bath. This 
bath is a water solution of complex ions (patented) 
while pure metallic copper is used for the anodes. The 
plating deposit is cuprous oxide. The color obtained is 
the result of reflection and refraction of light passing 
through the semi-transparent electrodeposited coating. 
As the thickness of this coating increases, the color 
changes successively from violet to blue, green, yellow 
and red in cycles, the color cycle being repeated as the 
plating builds up, but in each successive cycle the color 
becomes darker. 

The time required for color plating may range from 
one to thirty minutes but, as the same color is always 
produced on the same surface by equal timing, dupli- 
cation of colors is readily accomplished. The final 
shade, color and brilliance is also determined by the 
character of the surface before plating. A highly pol- 
ished surface gives a mirror-like finish, a scratched 
brush surface a soft egg-shell finish. Variation in col- 
ors can also be obtained by preliminary plated deposits 
of other metals such as pure copper or nickel. Two- 
tone effects can be produced by simply masking off a 
part of the area to be colored for a portion of the elec- 
troplating time. 

Subsequent to the coloring, a clear lacquer is applied 
over the whole surface for giving increased wear re- 
sistance and protection to the color finish. 


Among those companies active in the field of electrodeposi- 
tion in its various phases and including those which collaborated 
in making available facts upon which this discussion is based 
are: Aluminum Company of America, American Brass Co., 
Chromium Corporation of America, Columbia Electric Manu- 
facturing Co., E. I. du Pont de Nemours & Co., Electric Prod- 
ucts Co., Electric Specialty Co., General Electric Co., Hanson- 
Van Winkle-Munning Co., Ideal Electric & Manufacturing Co., 
International Nickel Co., Kendrick & Davis, Charles F. L’Hom- 
medieu & Sons Co., New Jersey Zinc Co., Parker Machine Co., 
Pyrene Manufacturing Co., Seymour Manufacturing Co., Udy- 
lite Corp., United Chromium, Inc., Westinghouse Electric & 
Manufacturing Co. 
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Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
; Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


TORQUE MOTOR 
OPERATED BRAKE 


For applications where 
positive, quick, cush- 
ioned braking is re- 
quired for stopping or 
holding a load. Oper- 
ating advantages _in- 
clude adjustable torque; 
individual shoe adjust- 
ment to compensate for 
wear; large lining area 
resulting in low unit 
area pressure and longer 
lining life; and easy 
accessibility and mainte- 
nance. Cutler-Hammer, 
Inc., 315 N. 12 St, 
Milwaukee, Wis. 





FLUORESCENT 
LAMPHOLDER 


Fluorescent lamps of 1 and 
1% in. sizes may be in- 
serted into this lampholder 
by a straight push and 
removed by a side push on 
the lamp. One-screw 
mounting provides easy 
and rapid assembly. Unit 
is available in black or 
white plastic. Bryant Elec- 
tric Co., Bridgeport, Conn. 





SNAP TERMINAL 


Used by manufacturers of oil burners, radios and testing 
devices, this spring snap terminal consists of two parts 

the base stud which is fastened to the electrode of the 
sparking plug and the spring snap terminal which is 
fastened to the ignition cable. By pushing the terminal 
on the base stud, it snaps into place making a positive 
electricalconnection. Rajah Company, Bloomfield, N. J. 











ELECTRICAL & MECHANICAL PARTS 





SPEED REDUCER 
Equipped throughout with anti-friction bearings, heat 
treated, alloy steel gears for maximum strength, and 
helical cut gear teeth for quiet operation, the com- 
pactness of this diferential speed reducing unit offers 
a material saving of space, making it possible to obtain 
a reduction of 20,000 to 1 in a housing 744 in. in 
diameter and 83% in. long. Winfield H. Smith, Inc., 
Springville, N. Y. 








STRIP HEATERS 


Designed to produce fast, 
economical heat, these new 
types of strip heaters are 
made in temperature rat- 
ings of 750 and 1200 deg. 
F. on the sheath. Heating 
elements are completely 
enclosed and sealed against 
moisture. Westinghouse 
Electric & Mfg. Co., East 
Pittsburgh, Pa. 


CATHODE-RAY TUBE 


Equipped with an intensifier 
electrode near the screen end, 
this cathode-ray tube has 
greatly increased brilliance 
without corresponding loss in 
deflection sensitivity. Primar- 
ily for larger and brighter 
television images, the tube is 
provided with this feature as 
well as other refinements in 
| its gun structure to obtain 
better focus and modulating 
characteristics. Allen B. Du- 
Mont Laboratories, Inc., 2 
Main Ave., Passaic, N. J. 
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LIGHT RELAY 


Compact in size, this light 
switch uses an emissive type 
photoelectric cell, feeding one 
stage of amplification. Output 


SPEED CONTROLLER of the amplifying tube oper- 
Multi-step speed controller ates a telephone type relay to 
for ac. motors makes it insure speed of operation and 
possible to vary the motor maximum sensitivity to small 
speed by changing the light changes. Applicable 
input voltage. This method where the frictionless inter- 
of speed control permits ception of a light beam is to 
the motor to be operated close or open an electrical — ne 
by a thermostat or auto- circuit to initiate desired actue- 
matic switch. Unit has no tion. Electronic — Control PANEL INSTRUMENT 
moving parts and nothing Corp., 2667 E. Grand Blvd., Ac. and dc. ammeters, milli- 
to wear out. Raytheon Detroit, Mich. 


ammeters, microammeters, 
voltmeters, single and poly- 
phase wattmeters and pyro- 
meters are now available in 
the 4 in. square size in sur- 
face and flush mounting 
types. Roller-Smith Co., 
Bethlehem, Pa. 


Mfg. Co., 190 Willow 
St., Waltham, Mass. 


AC. RELAY 


Featuring a low loss mag- 
netic circuit, numerous con- 
tact arrangements and low 
current consumption, this 
relay is quick-acting, quiet 
and built for long life. 
Contacts which are avail- 
able in sizes up to 3¢ in. 
diameter are welded to the 
springs. C. P. Clare & Co., 
Lawrence & Lamon Aves., 
Chicago, Ill. 
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PROTECTS BEARINGS 


A seal consisting of two split piston rings 
on each side of the bearing housing effec- 
tively protects the bearing against lubricant 
leakage, dust, dirt and moisture. Each ring 
has an inward tension that enables it to turn 
with the shaft. Made for a complete range 
of standard shaft sizes. SKF Industries, Inc., 
Front St. & Erie Ave., Philadelphia, Pa. 


“be g eee ‘ rst ‘ ee . Ey: ’ 





BUS HEATER MOTOR 


Commutator type ac. or dc. 1/10 hp. 
motor especially designed for operating 
bus heating and ventilating systems, 
electric tools, vacuum cleaners, fans, 
etc. Ball bearings or self-aligning sleeve 
type bearings are obtainable. Motor 
operation is satisfactory over a wide 
range of voltages and frequencies. 
Mountings can be furnished for cradle, 
i base or flange applications. Delco 

Appliance Div., General Motors Sales 
Corp., Rochester, N. Y. 
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Each month upon these pages the editors pre- 


sent their quick, illustrated review of what is 
new that electrically-energized products may 


be made better. 


Based, of course, upon 


those component parts that may be designed 
in the complete product assembly. 








SAFETY DEVICE 


Vapor and moisture proof, 
and easily installed on 
water heaters, electric mo- 
tors, ovens, roasters, en- 
gine or machine bearings 
and any other apparatus in 
danger of overheating, this 
device closes an electrical 
circuit upon rise of temper- 
ature to a predetermined 
degree. Made in standard 
temperature ratings of 160, 
200 and 250 deg. F._ Bart 
Products Co., Dewey Road, 
Bartlesville, Okla. 














PARASITIC SUPPRESSOR 


By inserting this suppressor 
in the grid lead at the tube 
ocket, ultra-high frequency 


© parasitic oscillations are 


eliminated. It introduces 
negligible resistance at the 
fundamental frequency and 
has no effect on the driving 
power needed. Compact 
and convenient, the unit 
combines a non-inductive 
vitreous-enameled resistor 
with a choke. Ohmite 


| Manufacturing Co., 4806 


Flournoy St., Chicago, Ill. 
























PROCESS TIMER 


Convenient, depend- 
able and accurate, this 
sturdily constructed ac. 
process timer is adapt- 
able for all types of 
processes or equip- 
ment requiring time con- 
trol where the oper- 
ation is started manually. 
It may be used as a 
signal to attract the 
Operator's attention or 
to operate small motors 
or other electrical de- 
vices. Potter & 
Brumfield Mfg. 
Co., Inc., Prince- 
ton, Ind. 





NON-REVERSING LINESTARTER 


For use on all general purpose applications where 
a low voltage control circuit is desired tor safety 
and economy. With built-in control circuit trans- 
formers, these starters are suitable for use with 
pilot devices such as precision thermostats, and 
also on door and window operators, stokers and 
oil burners. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


LOW WATER CONTROL 


Combination pressure switch 
and low water cutout has only 
one moving part outside of 
switching element. Made of 
non-ferrous metal, the control 
screws into a 244 in. opening 
in boiler. Newark Boiler 
Regulator Co., Inc., 15 Ward 
St., Bloomfield, N. J. 


VARIABLE SPEED PULLEY 


Offering a 6 to 1 up to a 40 to 1 variable speed 
ratio, and long belt and pulley life because of its 
molded plastic work faces, this improved wide 
range transmission unit is very flexible in its adapt- 
ability to both straight line and angular drives. 
Wear factor of the moving parts is reduced to a 
minimum by the use of a pressure lubricated bronze 
sleeve. Continental Machine Specialties, Inc., 
1301 Washington Ave., S., Minneapolis, Minn. 
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FLEXIBLE COUPLING 


Replaceable jaws which prevent the 
possibility of replacing coupling halves 
and a reversible center section for 
double wear are features of these flexible 
couplings designed for use where longer 
life and efficient, economical operation 
of direct connected equipment are de- 
sired. Shallcross Co., 48th & Grays 
Ferry Rd., Philadelphia, Pa. 





LATCH-IN RESET RELAY 


Midget mechanical latch-in electrical re- 
set relay, made in both ac. and dc., is 
used in connection with three-wire 
thermostats, push buttons, etc. Supplied 
with coils for either momentary or con- 
tinuous duty. Requires no power in the 
coil circuit to hold the armature in posi- 
tion. Struthers Dunn, Inc., 138 N. 
Juniper St., Philadelphia, Pa. 
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VARIABLE SPEED 
REDUCER 


With speed variations 
available up to 26/10 
to 1, this variable 
speed attachment is 
made for motors from 
Y{ to 3 hp. Increase 
or decrease in speed 
can be obtained by 
turning the crank to 
raise or lower the 
motor even while it is 
in operation. Cull- 
man Wheel Co., 1328 
Altgeld 7 Chicago, 


AND THERE ARE ALSO — 


INSULATING VARNISH for coil windings 
penetrates throughout producing a firm, 
tough, mechanically strong coating and sets 
completely dry thereby bonding conductors 
into a compact, unit-acting mass. Oil-proof; 
resistant to water, acids and alkalies; non- 
corrosive; and of high dielectric strength. It 
cures to an infusible state and will not soften 
or throw out. Contains no objectionable 
solvents that attack the enameled magnet 
wire. Irvington Varnish & Insulator Co., 
Irvington, N. J. 


THERMOPLASTIC MOLDING MATERIAL 
which consists mainly of methyl methacrylate 
is characterized by its colorless transparency, 
chemical resistance, aging and weathering 
properties, low water absorption and excel- 
lent physical strength and electrical proper- 
ties. It softens between 160 and 195 deg. F. 
and is molded at temperatures between 300 
and 360 deg. F. At present available only 
in its basic se which is water-white and 
crystal clear, it is possible, however, to 
produce any shade of color or degree of 
opacity by the addition of dyes and pigments. 
Rohm & Haas Co., Inc., 299 W. Washington 
Sq., Philadelphia, Pa. 


TREATING ZINC, zinc-coated and galvan- 
ized products with a compound solution 
before finishing them with lacquer, enamel, 
paint or varnish causes an alloy, consisting of 
zinc and another metal, to form on the 
surface. This alloy is chemically inert to 
moisture, atmosphere and organic finishes 
generally, thereby forming a stable founda- 
tion for any desired kind of finish. Maas & 
Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 


MAGNET WIRE insulated with a synthetic 
resin of the polyvinyl acetal type eliminates 
the need for space-consuming protective 


MAKE 
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Pa id > 
HOIST AND CRANE MOTOR 


With intermittent ratings of from 1 to 200 
hp. and designed for operation at all 
commercial frequencies and voltages, 
these motors meet the exacting electrical 
and mechanical requirements of severe 
reversing and plugging service with 
frequent starting and stopping. Avail- 
able in open, totally enclosed or splash- 
proof construction, with sealed-sleeve 
ball or roller bearings. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


coatings in many instances. It offers high 
resistance to abrasion, stretching and bend- 
ing and to the common treating solvents; 
retains its toughness and flexibility when 
heated at machine operating temperatures; 
and withstands operations of winding, 
assembly and varnish impregnation excep- 
tionally well. Can be utilized in applications 
to replace enamel-cotton, enamel-paper or 
other fabric-covered wires where formerly a 
protective wrapping was necessary. General 
Electric Co., Schenectady, N. Y. 


WRINKLE FINISHES used to obtain varying 
effects on metal surfaces and other materials 
which will stand heat. Can be applied to 
inexpensive metal, as a one coat wrinkle 
finish fills all the seams and hides flaws in the 
metal. Its application eliminates the hazards 
of sags and runs. Flaws and dust or dirt in 
the crevices of the finish are not readily 
apparent and do not affect the attractiveness 
of the surface. Easily applied, requiring only 
the correct formula and a clean spray gun 
nozzle so that a uniform spray is constantly 
maintained. New Wrinkle, Inc., Mutual 
Home Bldg., Dayton, Ohio. 


NON-FERROUS METAL, light in weight 
yet strong, and highly resistant to corrosion, 
can be easily formed, bent, machined, fabri- 
cated, welded and jointed and is available 
in sheet, plate, strip, coil, etc. A fast heat 
conductor, it is non-magnetic and has a high 
factor of electrical conductivity. It is 
smooth and uniform in texture having a 
silvery appearance. Colonial Alloys Co., 
Colonial-Philadelphia Bldg., Philadelphia, 


Pa. 


SAND CAST ALUMINUM ALLOY used 
where strength, resistance to hydrostatic 
pressure, or fine polish having a chromium 
appearance are essential, is close grained 
suitable for pressure castings, has good 
machinability and is wear-resistant. By 
allowing the alloy to age at atmospheric 
temperature, heat-treating becomes unneces- 


sary. Frontier Bronze Corp., Elmwood Ave., 
Niagara Falls, N. Y. 


59 





IARI s - 








































RADIO INTERFERENCE 


(Continued from p. 34) 

will be the noise voltage between lines Vz, and also 
the smaller will be the noise voltage to ground Vg. 
This condition corresponds more nearly to the practical 
case because the connection to ground exists through 
capacitances of windings and other parts of the device. 
Another condition to be noted is that the higher the 
impedance between the source and ground (Z, and Z, 
in the diagram) the smaller the noise voltage to ground. 
Grounding the frame reduces the impedance between 
frame and ground Z, to zero and increases the noise. 

Mathematical formulas have been derived for the cir- 
cuit of Fig. 1 in a similar manner to analyses that have 
heen made on equivalent circuits before.* These for- 
mulas are shown in Fig. 4. 

The foregoing considerations show that the effect on 
radio reception is generally more directly related to the 
noise voltage to ground than to the noise voltage be- 
tween lines. These quantities will be designated by 
Ve and Vy respectively. 

General principles of procedure. The schematic 
diagram shows that in order to obtain minimum noise 
the following principles should be applied: 

(a) Reduce the radio-frequency components of volt- 

age produced by the device as far as possible. 

(b) Make the electrical circuit as nearly symmetrical 

as possible. 


3 “Reducing Radio Interference from Commutator Machines.” 
C. V. Aggers and W. E. Pakala, Electric Journal, v. 30, 1933. 


EFFECT OF CAPACITORS ON NOISE SUPPRESSION 


ELECTRICAL DEVICE ELECTRICAL DEVICE 


’ 








When a capacitor is used between 
supply lines. 





ELECTRICAL DEVICE 
ELECTRICAL DEVICE pf ccc cceas, 


With capacitance between lines and 
lines and ground. 


(c) Make the series impedance of the device for 
radio frequencies as high as possible compared 
with the impedance of the usual supply circuit. 

The first item refers to such measures as improving 
the commutation of motors and the suppression of 
sparks at contacts. The second item, symmetrical or 
balanced arrangement, minimizes the noise voltage to 
ground but does not reduce the noise voltage between 
lines. The schematic diagram of Fig. 1 shows that 
to obtain symmetry the impedances should be the same 
in both sides of the line (Zm_ and Z, equal). The 
third item, high impedance, reduces the noise voltage 


NEMA ANNUAL DINNER HIGHSPOTS MID-WINTER CONFERENCE 


lt was at the banquet in the Starlight Roof restaurant of the 
Waldorf-Astoria Hotel in New York (sans speeches and 
plus entertainment) as well as in the policies division 
session that Nema members attending the mid-winter con- 
ference had their major get-together meetings. Section 


and group meetings were held in great numbers, however 
throughout the week of February 6. A 50-year service 
certificate was presented to John A. Johnson, president, 
treasurer and general manager of the Kuhlman Electric 
Company by Nema’s President Peirce. See also p. 84. 
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A. C. ELECTROLYTIC 
MOTOR STARTING CAPACITORS 


Better engineered for longer life 
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lines and also 
the noise voltage to 
ground which arises from 
unsymmetrical voltages 
and unsymmetrical im- 
pedances in the device. 
It should be understood 
that minimum noise volt- 
age to ground is obtained 
only when the whole cir- 


between 


TABLE IV 





SUPPRESSION WITH THERMIONIC ELEMENTS OR WITH 
ELECTRODES AT HIGH VOLTAGE (LESS THAN 1 KW.) 





cuit is symmetrical. If 


the device itself is sym- Frame 


\Diagram | _mf. 





Filter 





. . . . Device with ele- 
metrical the circuit will 


be symmetrical in the 
factory test because the 
measuring network is 
symmetrical as already 
pointed out. Now if the 
device in actual Service 
is operated on an unsym- 
metrical supply circuit 
the noise voltage to 
ground will be larger than in the factory test. The 
noise voltage between lines gives an indication of what 
to expect when the supply circuit is fully unbalanced. 
Effect of noise suppression devices. The sche- 
matic diagram can be extended to show the effect of 
suppression devices such as capacitors and choke coils. 
Fig. 5 shows the effect on noise voltage of connecting 
a capacitor between lines 1 and 2. If sufficient capaci- 
tance is used (this generally need not be more than 1 
mf.) it practically short circuits the line for radio fre- 
quencies and therefore reduces the noise voltage be- 
tween lines Vy to a small value. However, it will be 
seen from Fig. 5 that the capacitor does not short cir- 
cuit the path for radio frequency currents which return 
to the device through the ground so that noise voltage 
to ground may still appear. Generally a capacitor con- 
nected across the lines makes little difference in the 
noise to ground measured in the factory test. On the 
other hand a capacitor across the line sometimes helps 
to reduce the noise voltage to ground under operating 
conditions when the supply circuit is not well balanced. 
If the device itself is symmetrical (balanced), connect- 
ing a capacitor (low impedance) across the line tends 
to make the circuit as a whole symmetrical, as will be 
seen from Fig. 5. This would give minimum noise 
voltage to ground in actual operation. 

The effect of connecting capacitance between lines 
and ground as well as between lines is shown in Fig. 
6. It will be assumed that the capacitance connected 
between lines is of very low impedance so that for 
radio frequencies the lines may be considered as tied 
together. This simplifies the treatment of the capaci- 
tance connected to ground which may be assumed as 
connected from a common point on the lines to ground 
or to the frame of the device. The impedance of this 
element is represented by Z,. It bypasses the line-to- 
ground impedance of the supply system. If the capaci- 
tance is large enough it reduces the noise voltage to 
ground Vg to a small value. In filters for supply cir- 
cuits the ground connection should be made to an 
actual ground as close to the capacitor as possible, say 
within about a foot. A long connection to ground such 


ionic conduction 





with tubes 


Device operated on | 
low voltage cir- 


gap or electrodes | 
in associated high | 
voltage circuit 


62 





ment having therm- |Ungrounded 


Rectifier device Grounded 


cuit but with spark | Grounded 








| The capacitor arrangement of 
/0.1 to| (a) or (6) in Table | may be 
| 1.0 | used as an alternative in some 
| cases 


~ The inductance L may not be 
| needed in all cases 








High voltage parts should 
be shielded as completely as 
possible 


as connection to a water pipe which extends a long dis- 
tance before entering the ground does not give good 
results because it has too much impedance. 

When capacitors are attached to a device the ground 
side should be connected to the frame or case of the 
device instead of to ground, as indicated in Fig. 7. It 
will be noted that the capacitor impedance Z, then 
practically amounts to a short circuit for noise to 
ground right at the device. Hence very little noise 
current flows over the line to ground and back to the 
source (through Z,). On the other hand, when the 
capacitor is connected directly to ground as in Fig. 6 
all the noise current flows to ground through Z, and 
back to the source through Z,. This produces a noise 
voltage between frame and ground if the frame is not 
grounded. This might cause appreciable radiation from 
the device. 

When the device has very low impedance and oper- 
ates on a low impedance system capacitors alone may 
not give sufficient suppression. Theoretically the im- 
pedance of a capacitor could be made as low as de- 
sired by making the capacitance large enough but prac- 
tically when the capacitance is several microfarads the 
inductance of leads becomes the controlling factor at 
radio frequencies, as will be explained later. Choke 
coils are often added in such cases. Fig. 8a shows 
schematically a device with the frame grounded and 
with chokes between the device and the capacitor. It 
will be seen that the chokes limit the noise current 
which can flow in the capacitor impedance Z, and 
therefore limit the noise voltage across Z, which is the 
noise voltage to ground. Sometimes chokes are used 
on the line side of the capacitors as indicated in Fig. 
8b. Here the chokes do not limit the noise current in 
the capacitors. However, if the chokes have large im- 
pedance compared with the supply system the noise to 
ground on the line side of the chokes will be small. In 
this case the reduction depends upon the particular 
supply system while in Fig. 8a the reduction is prac- 
tically independent of the supply system and can thus 
be controlled in the device itself. Referring again to 

(Continued on p. 78) 
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AGASTAW 


rors 
ME DELAY 


The Time Delay Relay That Solves Problems 


ESIGNED for electrical apparatus and 


equipment, this instantaneously recycl- circuit for a predetermined interval from a 
ing unit is compact and rugged. Available momentarily operated pushbutton, or hold a 


for AC or DC current, the Agastat is unaffected 


by dust, temperature or voltage fluc- 
tuations. Field adjustment is possible 
with only a screw driver. 


A diversity of timing effects is per- 
mitted by different circuit combina- 
tions of the two basic types. 


The Agastat is widely used for setting up a 


circuit continuously if impulses are received 
~ at repeated intervals less than the 
actual time setting. 


Bulletin N4 giving complete infor- 
mation, will be sent promptly on 
request without obligation. Write 
today for your copy. 


VAR ACR LVR 


ELIZABETH ELECTRICAL DIVISION NEW JERSEY CO 
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IRONER PRODUCTION SPEEDED 


(Continued from p. 46) 


sembly platforms of the bench there is a shelf some 15 
ins. above it running down the center and designed to 
hold some of the parts entering into the assembly. Be- 
low the shelf and between the platforms at each side 
there is a series of bins for other parts used in the 
assembly. Outside the platform and at a lower level, 
between them and the operators, are channels in which 
the operators place hand tools when these are not in 
use. Suspended from counterweighted cables above 
the bench are power drivers for screws and nuts which 
are lowered to work level when required and are thus 
both convenient and out of the way. 


ACCURATE MACHINERY NECESSARY 


LL parts entering the assembly are completely 

machined and accurately sized so as to assure 
the required fits and clearances. Gears requiring per- 
manent fastening to shafts come to the bench attached 
to these shafts and no arbor or other presses are needed 
in the bench assembly. The latter starts with insertion 
of shaft bushings and includes the attachment of the 
tubes which support the roll and the shoe that accom- 
plish the actual ironing operation. 

Operators then assemble the following parts in 
the order named (except for screws and minor parts 
not mentioned) : roll clutch spring and clutch gear and 
lever for operating same; intermediate gear, shaft and 
pinion; motor pinion shaft, ball bearing, spacer and 
gear; knee control lever and snap ring; clutch release 
lever and spring ; shoe operating lever, shaft, snap ring 
and cam follower; eccentric clutch, thrust ball and 
spring. The case is then filled with grease, after which 
a cam and set screw are assembled to the cover and the 
latter is fitted with a gasket and attached with screws 
to the case. 





es 








Next, there is screwed to the shoe support tube a 
bracket assembly comprising a lever, spring, spring 
cover and shield washer and some other minor parts, 
after which the assembly of the transmission unit is un- 
dertaken. This involves putting together the following 
parts (besides some minor ones not named ) in the order 
listed: Oil plug and oil seal; thrust shim and worm 
bearing; worm, oil seal and worm shaft bearing; oil 
feed tube; spring, ball and shift lever; drive shaft, ball 
shifter shaft, clutch gear, worm gear, spacer, key, three 
gears, two balls, clutch-gear-shaft rollers and roller 
springs. Oil is then put into the transmission case and 
a thrust washer, gasket and a separate upper portion of 
the transmission case are then fastened in position. 
While this work is being done, the exterior of the gear 
case has been degreased and is ready for assembly to 
the table top. 

What may be termed the main assembly includes the 
attachment of most of the foregoing sub-assemblies as 
well as several other parts to the table and supporting 
portions of the ironer. This main assembly is effected 
on carriers or cradles mounted on trunnions supported 
on angle frames from an overhead track, which is ar- 
ranged in a loop between benches on which parts and 
sub-assemblies are placed within easy reach of oper- 
ators. The trunnion arrangement makes it easy for 
workmen to invert the table so that they can always 
work from above rather than stoop and reach up from 
an awkward position below. 


FIRST BASE IS THE CHASSIS 


beeen tops and end supports, which act as legs, 
are received from the enameling ovens and are 
stacked at stations adjacent to the assembly line where 
the first operation is to place a top on the cradle in in- 
verted position and fasten it to the carrier. The fol- 
lowing parts are then attached, most of them with bolts, 
to the top or legs: clothes rack bushing, motor cord 
holder, leg assembly, cross bar, knee control rod 
bracket, right and left end tables and leg brackets. 
The transmission sub-assembly is then set in place and 
fastened to the table with screws and lock washers. 
Then the motor support plate is similarly fastened to 
the table top using four rubber washers between plate 
and table. The transmission assembly is then attached 
to the gear case, after which the motor, with a coupling 
mounted on its shaft, is attached to the motor bracket, 
the motor being supported by four strips of flat spring 
steel formed into a C-shape. 

To this major assembly, now termed a “chassis,” is 
next attached a knee control lever, pad, rod and rub- 
ber washer; cover guide link studs and caster mounts. 
A switch-and-cord assembly are then attached to the 
motor, and insulation for the cord is attached to the 
table as is the molded block containing the switch. This 
completes the assembly so far as is practical prior to 


OMPLETED Easy ironers as they appear at the end 


of the assembly line with clothes rack and front 


shelf in place and just before the casters are removed 


and the machine is crated for shipment. 
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“Good old mule” or “Dang that ornery critter!’"—it all depends on how he’s 
behaving. The electric power that runs your machines has some of his good 
characteristics—one-track, hard-working, powerful—but also shares a fault. 
When it slips its harness and goes on a rampage—look out! The task of keeping 
electricity dependably at work is sometimes a problem, particularly in vital 
spots of power plant, equipment or product, where conditions of heat, moisture, 
friction and other unusual circumstances make ordinary insulating materials 
ineffectual. One material—Macallen Mica—stubbornly resistant to all those 
combined conditions—solves that problem precisely and enduringly. Specify 


mica and we will produce the type and shape to do the job. 


THE MACALLEN COMPANY 


16 MACALLEN STREET * BOSTON ° MASSACHUSETTS 
CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


COMPRESSED SHEET @ MICA PAPER, CLOTH, TAPE @ HEATER PLATE @ COMPRESSED 
SHEET TUBING @ COMMUTATOR INSULATION @ COMPRESSED SHEET WASHERS @ IN- 
SULATING JOINTS AND CANOPY INSULATORS @ RAILWAY SPECIALTIES @ DOMESTIC 
AND IMPORTED RAW MICA. 


CALLEN MICA 
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final painting. Consequently, the chassis is removed 
from the cradle and is hung on a chain conveyor which 
carries it to the spray booth. Before entering the lat- 
ter, however, all finger and grease marks are removed 
with a cloth wet in solvent. In the spray booth, the 
assembly receives its final double spray coat of syn- 
thetic white enamel and continues on the chain con- 
veyor through the baking oven and finally back to the 
assembly line whence it came. 


COVER IS A SEPARATE ASSEMBLY 


NOTHER sub-assembly, built up in an area adja- 

cent to the main assembly line is the cover for the 
ironer, designed to inclose the entire assembly above 
the table level and to form, when in closed position, a 
table at a higher level, suitable for other purposes when 
the ironer itself is not in use. Most of the parts for 
this assembly are received in the assembly department 
with a prime coat. The sides of the top are made from 
a single strip of steel formed around four sides and 
debossed where chrome trim strips are subsequently 
added. Edges of the top are flanged to fit over the 
sides and in assembly the sides are fastened to the top 
with ten screws, hinge brackets are attached, a handle 
support is similarly fastened, levers are attached to an 
equalizing bar and the latter is attached to the cover 
in corresponding fashion. 

This assembly is hung on the chain conveyor and 
follows the same route as the chassis through spray 
booth and baking oven and back to the assembly de- 
partment. There, a die-cast, chromium-plated handle 
is attached and chromium-plated strips of zinc are put 
in place in the recesses provided for them, These strips 
are first covered on the back with cement, the ends be- 
ing passed through narrow slots at the ends of the re- 
cesses in the top and are bent over inside to afford a 
positive fastening. 

As chassis return on the conveyor from the baking 
oven (which is at a considerable distance so that the 
assembly has cooled in transit) they are removed, 
casters are put in place and the roll assembly is fastened 
with a screw to the tube which supports it. The shoe 
assembly is similarly attached to its support bracket and 
two rubber cover bumpers are assembled to the legs. A 
shoe cord insulation grommet is put in place in the table 
top and the cord conduit, bushing, ferrule and cord as- 
sembly are attached to the shoe assembly. The follow- 
ing operations are then performed in order: bumpers 
for front and end table attached to table top; name 
plate attached to gear case (with drive screws) and 
speed control plate to leg bracket; gear shift handle 
fastened by taper pin to shifter rod; chromium band 
and cover bead attached to gear case and legs; cover 
assembly attached to table top and cover guide links to 
cover ; braces riveted to end table. 


TESTS ARE IMPORTANT 


HESE operations make the machine ready for tests 
which include running with no load on roll for 80 
minutes and with shoe pressed into contact with the 
roll, but without heat, for 40 minutes. Each ironer is 
then passed through a silent room during which it is 
tested for noise, any minor adjustments required are 
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made and current consumption of motor is measured. 
If this exceeds 150 watts, the machine is rejected and 
set aside until the cause of the excess consumption is 
located and reduced to normal. 

After passing the required tests, the machine is 
cleaned of any marks and if the finish has been marred 
the faults are corrected by a touch up spray. A paper 
cover is then placed over the roll, decalcomanias are ap- 
plied and the clothes rack with its supplementary parts 
is attached to the table top as is also the front shelf and 
a name plate. Notice tags and instruction book are 
attached and loose parts, such as clothes rack, front 
shelf, end tables, motor cord and cover assembly are 
fastened and wrapped so as not to come loose in ship- 
ment. 

Casters, on which the machine has been advanced 
after coming from the baking oven, are removed and 
packed in a carton which is fastened by a band to 
the crate bottom, after which crating for shipment 
proceeds. 





ILENT room in which tests for quietness in operation 

and watts consumed by the driving motor are 

measured and any necessary final adjustments are made 
after assembly is practically complete. 


Although many minor details of assembly have been 
omitted in the foregoing description, it is apparent that 
the assembly operations are well planned and go for- 
ward in an orderly and efficient manner. Conveyors 
are employed wherever they facilitate handling and 
power hand tools are used wherever they can be ap- 
plied to advantage. The net result is such as to pro- 
mote economy and to assure a machine which gives 
satisfactory service. 

It is a policy of the management and engineers of the 
Easy Washing Machine Corporation to follow this type 
of efficient assembly process wherever possible in the 
fabrication of its several kinds of products. Readers 
will recall “Skillful Handling of Sheet Steel Makes a 
setter Product” a feature story in the April 1936 
issue of ELEcTRICAL MANUFACTURING. The latter dis- 
cussion covered the assembly, fabricating and finishing 
features of the then current model of the Easy washer. 
Here the handling of relatively heavy gage stampings 
constituted a significant factor. 
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INDUCTION MOTORS _ 3-01 


Case studies of sturdily constructed squir- 
rel cage induction motors that have been 
operating under adverse conditions yet 
have given long periods of continuous 
trouble-free operation at minimum main- 
tenance costs. Allis-Chalmers Mfg. Co. 


WASHERS 3-09 


Especially adapted to high speed maxi- 
mum production, these washers provide 
vibration-proof security for all assem- 
blies. Range of sizes and types available 
to fit standard makes of screws and bolts. 
Thompson-Bremer & Co. 


PERMANENT MAGNETS 3-03 


i ght 

in materials and and labor, and Coliseo: 
operation of apparatus. Indiana Steel 
Products Co. 


CONTROL UNITS 3-04 


Features of a vacuum-sealed temperature 
control for controlling the temperature 
of electrically heated substances, a sturdy 
fire alarm actuator, and a thermal type 
timing relay for use on alarm or power 
circuits and for time intervals. Thomas 
A. Edison, Inc. 


TERMINALS 3-05 


Selection of available styles of — 
and crimp type terminals 
wee tek cunieal ak aoe ee 
oil burner, radio and testing device con- 
nections. Rajah Company. 


TIME DELAY RELAY 3-06 


a continuous range of adjustment 
the desired limits. Electric Co, 
ZINC ALLOYS 3-07 


Information developed on zinc die cast- 
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Executives, product designers, engineers . . 
may promptly secure any of the items listed here. 
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mechanical properties as die cast, aging 
changes, corrosion resistance, finishing 
methods, and machining and assembling. 
New Jersey Zinc Co. 


RUBBER BASE FINISHES 3-08 


Series of bulletins describing the de- 
velopment of chlorinated rubber base fin- 
ishes, how they reduce production sched- 
ules without requiring high temperature 
baking, and test methods and results 
proving their high corrosion i 
Roxalin Flexible 


MOLDING DATA 3-09 
Physical properties and applications of 


COIL WINDER 3-10 


How increased coil output may be ob- 
tained with a new coil winder which in- 


sures smoother inserts 
cinkling, implied changeover oper 
tons thereby reducing set-up time to a 
minimum, and quicker transfer of wire 
tarns. Universal Winding Co. 


PLASTIC MATERIALS _ 3-11 


Up-to-date information on the properties, 
specifications and uses of a variety of 
plastic materials and aromatic phosphate 
plasticizers which were developed to ex- 





To The Editor 


(Please fill out completely, 


. all those responsible for product development. . . 
Simply check those desired and mail the card. 


tend the possibilities of the recently intro- 
duced thermoplastic base materials. Dow 
Chemical Co. 


BEARING METAL 3-12 


Facts concerning the physical structure 
of a bearing metal incorporating homo- 
geneity of texture and uniformity of 
quality. Included also are r 

applications for various grades of this 
metal. Joseph T. Ryerson & Son, Inc. 


WROUGHT NICKEL 3-13 


Tabulated data on the mechanical prop- 
erties and physical constants of nickel 
in its commercially pure wrought form, 
with sections covering its corrosion- 
resisting properties and working instruc- 
tions. A separate section is devoted to 
the more commonly used special nickel 
alloys. International Nickel Co., Inc. 


TRANSFORMERS 3-14 


For the accurate control of voltage, light, 
heat and power, these transformers find 
application in the incorporation of prod- 
ucts where small size, smooth rotary 
control, low losses, good regulation and 
low temperature rise are desired. Gen- 
eral Radio Co. 


MILL MOTORS 3-15 


Design and construction features of 
héavy duty dc. mill motors which have a 
full number of interpoles for all ratings. 


No cost or obligation. Requests by qualified readers wiil 
be promptly handled, Just circle the publications you want. 


As a reader of ELECTRICAL MANUFACTUR- 
ING, I request that you send me the printed matter, 


showing company 
and title, even if non-business address is used.) 3-06 3-07 3-08 3-09 


3-03 3-04 








3-05 


3-10 


Cross section drawings illustrate the 
armature and bearing capsule construc- 
tion. Harnischfeger Corporation, 


SPEED RELAY 3-16 


Details of operation of a centrifugal- 
speed relay which can be used over a 
speed range of 70 to 4000 rpm. and gives 
accurate speed indications by closing con- 
tacts for protective or control purposes. 
General Electric Co. 


LINESTARTERS 3-17 


Why combination units which enclose a 
linestarter and circuit protective device 
in one compact housing reduce installa- 
tion and operating costs, and how they 
are designed for safety and reliability to 
meet exacting demands under severe 
service conditions. Westinghouse Elec- 


tric & Mfg. Co. 


FAN BLADE RATINGS _ 3-18 


Records performance ratings against 
pressure for standard model fan blades. 
Air deliveries in cubic feet per minute 
and hp. consumption at various speeds 
are given in terms of static pressure in 
in. of water ranging from free delivery 
to 1.50. Torrington Mfg. Co. 


HOSE AND TUBING _ 3-19 


Complete factual story of flexible metal 
hose and tubing of interest to design en- 
gineers who will find opportunities for 
further product development in the com- 
bination of characteristics that these 
products possess. Flexible Metal Hose 
and Tubing Institute. 


ROLLER CHAINS 3-20 


Guide in the selection of roller chains 
and sprockets includes list prices and di- 
mensions; also engineering information 
on the selection and application of roller 
chain drives. Chain Belt Co. 


RUST-PROOF STEEL 3-21 


Three easy, economical processes suitable 
for coating large or small steel parts to 


@ No cost or obligation. 
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provide paint-receptive, rust-proof sur- 
faces are described in a set of bulletins, 
giving methods of processing and the 
results obtained. American Chemical 
Paint Co. 


MOTOR APPLICATIONS 3-22 


Compiled for ready reference, this mo- 
tor application chart lists 26 different 
types of motors indicating typical appli- 
cations for each type. It also analyzes 
the starting, maximum and full load 
torque characteristics; speed regulation; 
per cent of slip and other information on 
these motors. Louis Allis Co. 


PILLOW BLOCKS 3.93 


Engineering data on permanently sealed, 
pre-lubricated, self-aligning ball bearing 
pillow blocks for general machinery ap- 
plication. Available in normal, standard 
and medium heavy duty types. Bearing 
tolerances, special load and speed factors 
and mounting instructions also included. 
Stephens-Adamson Mfg. Co. 


CONTROLS 3-24 


Characteristics of various types of accu- 
rate and reliable refrigeration tempera- 
ture and pressure controls for use in 
display cases, beverage coolers, brine in- 
stallations, commercial refrigerators and 
like applications. Julien P. Friez & Sons. 


BEARING DATA 3-25 


Interchangeability tables containing nu- 
merically arranged lists of competitive 
ball bearings together with the manu- 
facturer’s -corresponding bearing num- 
bers; definitions of letters used to iden- 
tify bearing characteristics; also infor- 
mation on specifications and tolerances. 
New Departure. 


POTENTIOMETER 3-26 


Describes a wide-range thermocouple 
potentiometer useful for accurate volt- 
age measurements in research applica- 
tions, and tells how thermo-electric forces 
within the instrument are suppressed and 
compensated for. Leeds & Northrup Co. 
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CONTROL DEVICES 3-27 


Standard types available for mechani- 
cally held, electrically operated automatic 
transfer and remote control switches, 
and magnetically held contactofts and re- 
lays of flexible design, built to give de- 
pendable service. Automatic Switch Co. 


3-28 


Detailed engineering design features to 
keep in mind when planning installation 
of a variable speed control unit which 
combines in one assembly a constant 
speed motor, variable speed mechanism 
and gear reducer, if required. Reeves 
Pulley Co. 


QUILL BEARINGS 3-29 


Complete series of sizes of self-retained 
quill or needle type roller bearings de- 
fined and specified in all details. Pri- 
mary advantages of this type of roller 
bearing based upon many units remain 
small space requirements, high load 
carrying capacities and economies. Ban- 
tam Bearings Corp. 


NEMA IN 1939 3-30 


An explicit and highly informative re- 
view of current Nema projects with in- 
dications of 1939 emphases and methods 
of achieving them. National Electrical 
Manufacturers Assn. 


U. L. INSPECTED 3-31 


Listing all those items of inspected elec- 
trical equipment as established by the 
Underwriters’ Laboratories, the Novem- 
ber 1938 supplement indicates names of 
manufacturers and of specific products. 
Underwriters’ Laboratories, Inc. 


METAL CASINGS 3-32 


Metal casings or enclosures in neat, prac- 
tical designs and in a wide range of colors 
offer an effective way of modernizing 
products to help increase sales possibili- 
ties in the quality and lower priced 
markets. Falstrom Co. 


POWER TOOLS 3-33 


Models and types available, and specifica- 
tions of drill presses, jointers, band, jig 
and bench saws, lathes, shapers, surfacers, 
flexible shafts, grinders and accessories 
designed to lower manufacturing and 
maintenance costs in the woodworking 
and metalworking industries.- Walker- 
Turner Co., Inc. 


VENTILATED MOTORS — 3-34 


Advantages of using pipe ventilated mo- 
tors in plants where moisture, dust and - 
vapors are present. Totally enclosed, 
clean, cool running units designed to give 
better operating performarice. Sterling 
Electric Motors, Inc. 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 




















Alternating current motors are identified in the “Current” column, by the following key: 
; SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
14—High cycle 

a—Normal torque, normal starting current. 15—Synchronous 
16—Shaded pole 


2—Split-phase ae 
3—Resistance-start 12—Squirrel Cage 


4—Reactor-start 


5—Capacitor-start 
6—Capacitor (condenser) b—Normal torque, low starting current. 
een e—High torque, low starting current. ‘SPECIAL PURPOSE MOTORS 
| 9—Compensated repulsion i : 
10—Repulsion-start induction d—Hish slip. . 17—Two-power motors 
11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 






































































































VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
(ea) 
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x x may. 12.45 x x oy 37 | |x | x x |x| 
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x x 2, 16 x x x x x x zt 
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MOVING MOUNTAINS oz METERING POSTAGE 





KON-NEC-TORS 


Supply Unfailing Control 


A mighty shovel for moving mountains and a 
high-speed machine for metering postage... 
they are alike in their demands on an electri- 
cal circuit with positive unfailing control. In 
machines of all kinds throughout industry 
KON-NEC-TOR Mercury Switches are still first 
choice. They are wear-proof and trouble-free, 
easily adapted to the design requirements of 
electrical equipment of all kinds. A clean make 
and break is always there. Corrosive fumes and 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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moisture cannot harm these switches, ever. » » » 
Whatever your needs, there’s a KON-NEC-TOR 
of the right type and capacity. Write for a copy 
of the KON-NEC-TOR Bulletin No. 603. It gives 
complete specifications and available engineer- 
ing suggestions.General 
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“THE PAUSE 
THAT REFRESHES” 


AIRBANKS-MORSE motors find “employ- 

ment” in an almost endless variety of indus- 
trial applications. For—no matter what type of 
motor the job should have—there is a Fairbanks- 
Morse motor built to do just that kind of work. 
Take the Coca-Cola plant in St. Louis, Mo., for 
example. Here about 60 Fairbanks-Morse motors 
furnish the power for practically all of the various 
operations in five production lines. Each line 
includes a huge bottle washer and sterilizing 
machine, an inspection section, two bottle fillers 
(one for syrup, one for carbonated water), a 
crowner for sealing the bottle—and a machine 
that gives every bottle a good shaking to mix 
the drink. Each production line is capable of 
handling 300 cases—or 7200 bottles per hour. 


All of the F-M motors used in this plant have 
performed their jobs without failure, year after 
year—a factor which contributes definitely to 
low operating cost. The nature of your power 
requirements may differ greatly from those in 
this Coca-Cola plant. That is exactly why it pays 
to consult Fairbanks-Morse. We make the motors 
you need. Write Department 25, Fairbanks, 
Morse & Co., 600 S. Michigan Ave., Chicago, 
Ill. Branches and service stations throughout 
the United States and Canada. 


MORSE 
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0 WD ALUTY 2 :285:6n oF xray MACHINE 
(Continued from p. 44) 

lay which throws a clutch and causes a switch arm to 

rotate with a gear driven from the motor. The move- 


ment of the switch arm, after a short delay closes the 
° exposure circuit controlled by the synchronous timer. 
for every type of job! | Tee sction allows ha Maes 6 sis 
' is action allows all mechanical movements to attain 
A.C. and D.C. motors to 250 H.P... hoist, crane and = full uniform speed before the exposure starts. By re- 
elevator motors . . . motors for marine service... = Jeacine the pus ation is Ss 
as 1e push button all operation is stoppe 
extractor and washer motors . . . motors for fans and 8 , patie’ d and the 
blowers ... gear motors... pump and compressor © ‘lelayed switch and timer are reset automatically for the 
motors . . . standard and special designs. next exposure. 

For convenience an auxiliary toggle switch at the 
rear of the column can be used to start and stop the 
motor for trial movements and for the positioning of 
the driven units. 


SAFETY IMPORTANT TOO 


VER EXPOSURE to X-rays is unlikely in mak- 
ing pictures, but prudence dictates the rays be 
confined as nearly as possible to the particular areas 
being observed, both for the protection of the operator 
x Gearmotor with Integral Brake. Gear- | and the patient. An unusual shutter arrangement has 
motors to 75 H.P.—Brakes to 15 H.P. been designed so the rays cover only the actual film 
area during all phases of the movements. Seen from 
the front, the X-ray tube rocks with the pivot arm in a 
longitudinal direction, and the central beam is always 
directed at the center line of the film. Hence a sim- 
ple adjustable slot attached to the base of the tube and 
rocking with it keeps the rays from going beyond the 
desired limits longitudinally. However, as the cross 
movement of the tube is not accompanied by a similar 
rocking a different section of the beam strikes the film 
when the tube is displaced to the front and the film to 
the rear than when the positions are reversed a few 
moments later. To cut off the unused portion of the 
ray a moving adjustable lead shutter arrangement trav- 
els back and forth under the tube in synchronism with 
the film movements so timed that the passing rays are 
always confined to the limits of the film and the desired 
results definitely obtained. 
To accommodate stand techniques other than those 


ae specifically for laminagraphy, the entire tube supporting 
Star motors have been built in many + +s:cture is mounted and counterbalanced for vertical 


styles and ratings. Our twenty-five | movement on the upright columns. Furthermore a 
combination safety and releasing latch connects the 


years experience has made us a ver- = tube cradle with the telescoping link. By opening this 
latch the tube can be rocked 180 degrees about an hori- 
zontal axis. A dial and pointer and special lock re- 


all kinds of motors for all kinds of | spectively indicate and hold the desired tube angles for 
a variety of uses. 





‘ ae, ae. 
we RE 
















Write for descriptive 
literature concerning 
the complete Star 
Electric line of 
motors. It will be 
sent promptly on re- 
quest; no obligation. | 


% Squirrel Cage—Type “FN” Enclosed 
Fan—cooled Polyphase Ratings 1 to 75 
Horsepower. 























itable storehouse of information for 


service. For your particular need a 


Star motor can be furnished. OPERATION SIMPLIFIED 


EVIEWING the descriptions given it is found 

that a large number of adjustments must be 
checked or made to position the machine for a par- 
ticular body section. The movements during exposure 
also are quite elaborate: The tube rocks back and forth 
as it moves in its path on the two carriages travelling 
at right angles to each other; the connecting arm 
swivels in various directions and telescopes in and out 
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‘NOTE. ees 


In the year since this mes- ("710") 
sage first appeared, the trend 
toward cement coated resis- 
tors has been truly amazing 
—both on the part of users | 
and resistor manufacturers =|). ‘SI : rapi vie! 
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years, under all conditions of 
use, in all parts of the world =.» 
as the finest, most dependable 
resistance protectionof its kind. 
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Err RESISTANCE COMPANY 


40S NORTH BROAD STREET, PHILADELPHIA, PA. 


Factories or Licensees in Canada, England, France, Germany, Italy, Denmark and Australia 


MAKERS OF RESISTANCE UNITS CF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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One of these BODINE 


SPEED REDUCER MOTORS 
will tit your Machine 





More than 1600 Standard Speed- 
Reducer Motors from !/2000 to !/shp 


No matter what type or size of small fractional horse- 
power motor you may need, Bodine has a built-in speed 
reducer motor for the job. No other manufacturer offers 
so many standard types. Speeds range from 1 to 300 rpm, 
with torques up to 300 in-lbs. In addition, Bodine is 
equipped to adapt these standard motors to meet special 
requirements. Bodine speed reducer motors are com- 
pact and reliable. Their accurate permanent alignment 
guarantees silent and efficient operation. 


Bodine also offers a complete line of fractional horse- 
power motors without speed reducers. Write today. 


Bodine Electric Co., 2256 W. OhioSt., Chicago, Il. 





Please send me your new bulletin on speed reducer motors. 
j ee i a re er iain et oe RNe RAI ane acts at Ai eldekin we iNIp Ae RS 
NN, os cicin ns a hae Ue sa Sibi 4S ca Oe we etakin aka kis ce ere ea oa% | 
| NG oii aiaci giclee Shred SAS sSNA ENA TOE SAAN aS 6 2'smpin j 


BODINE MOTORS 


ENGINEERED FOR YOUR PRODUCT 






at both ends, while under the table the film carrier de- 
scribes its paths by means of the two carriages on which 
it is mounted. 

This variety of adjustments and movements made a 
careful consideration of materials necessary. Freedom 
from vibration and noise, simple lubrication, and attrac- 
tive appearance also entered into the final prescription. 

Rigidity was very necessary in the construction of 
the table. Structural steel angles welded together form 
the legs. Turned and ground shafting, chrome plated 
direct and satin finished is used for the tie bars which 
also serve as tracks for the film carrier. 


BEAMS FOR RIGIDITY 


PRIGHTS of the supporting stand are of “H” 

beams on which are fastened plated steel tracks 
for the ball bearing rollers to guide the vertical move- 
ment of the supporting sleeve. The base of this column 
is a welded structure made of steel plates and angles. 
The plated steel tracks for this base are mounted on two 
horizontal “H” beams set on levelling screws and feet. 
The space between these track beams is covered with 
heavy plywood and linoleum giving a finished appear- 
ance and at the same time providing a convenient plat- 
form from which all settings can be easily made. This 
is illustrated in the new design. 

The X-ray tube cradle and upper carriage are made 
of cast aluminum because of their peculiar shapes and 
the lightness desired for these reciprocating parts. All 
other carriages are assembled from cold rolled and 
structural steel partly welded and partly bolted or riv- 
eted. Lightness and rigidity again being a prime con- 
sideration. 

The X-ray tube itself is of recent design of the oil 
immersed shock-proof type. Light in weight and com- 
pact, it lends itself much better to this use than the 
older types of tubes. The horizontal supporting arm 
and motor drive housing are flame cut from steel plates 
and file finished to templets. The tracks of chrome 
plated steel used for the tube carriage are fastened in 
such a manner as to serve as stiffeners for the plate 
steel arms. Assembly is partly by welding and partly 
by bolting, with a view to dissembling for shipping. 


FRICTION HAS BEEN MINIMIZED 


ALL BEARINGS are used for all translation 

and high speed rotation. The slowly rotating parts 
and the telescopic parts of the extensible links are 
bushed with self lubricating, impregnated bronze bear- 
ings. The extensible link members are made of stain- 
less steel ground to size but not polished. They are 
lapped to accurate fits in the bushings in which they 
are constrained to slide. 

The sheet metal cover for the vertical columns and 
the hood for the table legs are made of 18 gage sheet 
steel of welded construction. Thus the structural mem- 
bers are hidden from view and a unified appearance is 
given to the apparatus. Finished in crackled black 
enamel, and decorated with stainless steel “snap-on” 
trim the unit has a decidedly modern touch and thor- 
oughly co-ordinates improved performance and results 
with better overall appearance. 
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ALL THESE PIECES MADE BY 


ompletely 
AUTOMATIC MOLDING 










These and many other moldings like them are being made automatically 

for the very excellent reason that this is the most economical way to pro- 

duce them. Cost in every case is lower . . . in some instances less than half 
. . than by other methods. 


Investigate Stokes Completely Automatic Molding Machines. Consult with 


us, or with our representatives in cities listed below. Ask for a Molding Cost 
Study on typical parts you mold, die-cast, stamp or machine. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road, Olney P. O., Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Duplex Machinery Ce., West 3rd & Lakeside Aves. 
Detroit, Thomas Redmond 214 Chalmers Ave. 

Pacific Coast R - Butcher Company, Inc. 


FIS 


Est. 1895 


epresentative—L. 














































For Complete 
Satisfaction .. . 


Manufacturers specify T R & S 
Rivets wherever quality in produc- 
tion is a factor and standards of 
fit for stress and strain are rig- 
idly maintained. Such production 
charts call for rivets of uniform 


preciseness. We have solved the 


One of many 
machines 
adapted 
for every 
riveting 
use. 









riveting problems 


of America's 


Inquiries in- - > 
vited, with leading industrial 
samples of 

work you 


wish to do. concerns. 


TUBULAR RIVET & STUD CO. 


World’s Foremost Producers of Rivets 
WOLLASTON MASSACHUSETTS 
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RADIO. INTERFERENCE 


(Continued from p. 62) 


Fig. 8b it will be noted that the impedance introduced 
by the chokes has the same effect on the noise voltage 
to ground as a choke between frame and ground (be- 
tween F and G). Although grounding the frame 
through a choke would give less noise voltage to ground 
on the supply line than grounding the frame directly, 
it has the disadvantage of raising the noise voltage on 
the frame itself and the scheme is not generally used. 
In filters with chokes, capacitors are sometimes used 
on both sides of the chokes as shown in Fig. 9. In 
such cases the same values of capacitance may be used 
on both sides. 
Application of suppression means. In designing a 
device to give minimum radio noise where commuta- 
tors or arcing contacts have to be used, the first thing 
to do is to examine the arrangement of the different 
parts, particularly the electric circuit, to see what ap- 
plication can be made of the foregoing principles. 
Now if this minimizing of arcing at contacts, making 
the layout as symmetrical as possible, and arranging 
the electrical circuit for high impedance at radio fre- 
quencies does not give sufficient suppression then con- 
sideration should be given to the addition of capacitors 
or other suppressors. Tables I to IV have been pre- 
pared to show the suppression means applicable to vari- 
ous types of devices. Ranges of values of capacitance, 
inductance and resistance are suggested which have 
been found to give good results. The arrangements 
shown are not the only ones that can be used and other 
arrangements or other combinations may suggest them- 
selves. In general the filter or suppression device 
should be as close as possible to the source of noise. 


FILTERS, CHOKES AND CAPACITORS REDUCE 
INTERFERENCE 


ELECTRICAL DEVICE 


ie ye CAPACITOR 
( 
| 4 





FIG. 7 When the capacitor is connected 
to the case of the product. 





7 ~~ ~~" "| ELECTRICAL DEVICE 
‘ 








FIG. 8 When chokes are used. (a) Frame grounded; 
choke between device and capacitor; (b) 
choke on the line side of the capacitor. 


METAL BOX FIG. 9 


Filter units with chokes 
and capacitors. 
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Kimpak 


REG.U.S. PAT. OFF. & OREIGN COUNTRIES 





Crepe Wadding 


protects against shipping damage 


e ‘Damaged in transit’’ are costly 
words! Manufacturers with an eye for 
profits are aware of this—that’s why 
they use KIMPAK”™. For they know that 
merchandise safely cushioned in soft, re- 
silient KIMPAK will withstand rough 
handling in transit and reach customers 
ready for immediate sale. 

You, too, will find inexpensive 
KIMPAK the ideal packing material. It 
is snowy-white, light in weight and can 
be applied quickly, without waste. Be- 
cause KIMPAK absorbs 16 times its own 
weight in moisture, it more than meets 


the government postal regulations. 





Regardless of what you ship, from 


*Reg. U.S. Pat. Off. & Foreign Countries 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 
Sales Offices: 


8 South Michigan Avenue 122 East 42nd Street 510 West Sixth Street 
Chicago New York City Los Angeles 
MARCH 1939 






heavy refrigerators to small, fragile toilet- 
ries, you'll find that KIMPAK will safely 
guard it against breakage or damage. 
There’s a size and form of KIMPAK for 
every product. It comes in rolls, sheets 
and pads of various thicknesses. 

For samples of KIMPAK and further 


information, mail the coupon today 


eT =a 


FREE! 
1939 Portfolio 
of KIMPAK 


KIMBERLY-CLARK 
CORPORATION 
Neenah, Wisconsin 


Address nearest sales office: 
8 S. Michigan Ave., Chicago 
122 E. 42nd St., New York City 
510 W Sixth St., Los Angeles 
Please send us the 1939 Portfolio of KIMPAK 
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This newest, smallest 
Synchron is_ delivering 
trouble-free service on 
a wide variety of instal- 


lations. 




















































YOU CAN’T BEAT 
\ | SYNCHRON FOR RELIABILITY! 


In a timing machine you want faithful, dependable 
service —a timer that is sturdy enough to take hard 
knocks yet small enough to simplify installation —a 
timer that is powerful enough to perform its task yet 
one that is economical to operate. 


You can be sure that Synchron will meet your speci- 
fications because hundreds of engineers in dozens of 
fields have put Synchrons to every conceivable test, 
and Synchrons have delivered the 
goods for six, eight and ten years, 
on a wide variety of equipment. 


EXCLUSIVE PATENTS 


Synchrons have every advanced 
feature — including double bearing 
shaft and life-time lubrication. In 
addition, Synchron engineers have 
perfected many exclusive patents 
that contribute to greater efficiency 
and economy. 


COMPLETE LINE 


Timing jobs are as different as au- 
tomobiles. A motor that fits one 
may be underpowered for another. 
So Hansen makes a complete line 
of timing machines. That makes it 
easy to fit your equipment with the 
proper timing device, without spe- 
cial dies. 























The usual procedure for determining the best values 
to use is to set up a trial filter in which various values 
of capacitance, etc., can be inserted. Starting with the 
smallest values tabulated increases can be made in steps 
until the desired reduction of radio noise is obtained. 
The reduction can be checked quantitatively by the 
method of measurement described. 

Table I deals mainly with commutator motors for 
either ac. or de. circuits. Motors without commutators 
are generally non-interfering, except some types with 
starting devices. If the starters operate frequently and 
require filters the same arrangements can be used as 
with commutator motors. Motors equipped with these 
filters may be operated on circuits either with or with- 
out a ground connection on one side of the circuit. 

Table II covers motor devices having various types 
of control for starting and stopping, regulating the 
speed, and other purposes. The motor itself may or 
may not need a filter depending upon the type. Con- 
tacts are taken care of either with capacitors or capaci- 
tors and resistors. Sometimes one filter at the termi- 
nals will take care of the whole device. Sometimes a 
filter is used at the terminals in addition to other filters 
to obtain a higher degree of suppression. 

Table III shows filters for devices with vibrating or 
arcing contacts. Vibrating contacts are equipped with 
capacitors to reduce sparking. Often the capacitor 
tends to cause high frequency oscillations and in such 
cases resistance is added to absorb energy and thus 
eliminate oscillations. Slow acting contacts where arc- 
ing may persist for several seconds should be treated 
in the same manner as vibrating contacts. Devices 
with quick make and break may or may not need sup- 
pression depending upon the frequency of operation. 

Filters for certain types of thermionic devices are 
shown in Table IV. These devices may or may not 
need filters depending upon the characteristics and the 
elements present in the circuit. When noise exists the 
treatment may be similar in most respects to the treat- 
ment for devices with commutator motors. 


T IS important to use capacitors that are properly 
designed for radio frequencies and that have the 
proper rating for the voltage of the circuit. These 
capacitors have low internal inductance. The connect- 
ing leads must be short (not over 6 or 8 in. long) in 
order to keep the total inductance of the bypass be- 
tween lines or between lines and frame (or ground) as 
small as possible. The effect of inductance of leads 
will be appreciated by considering an example. A 
certain 0.5 mf. capacitor has leads of No. 18 B & S 
wire 6 in. long and 1 in. apart. The calculated in- 
ductance* of a loop having these dimensions is 0.000232 
mh. which is 1.46 ohms reactance at 1000 kc. But the 
capacitive reactance of 0.5 mf. is only 0.32 ohm at that 
frequency so that the leads introduce more reactance 
in the path than the capacitor itself. The reactance due 
to leads is approximately proportional to their length. 
Limiting value of capacitors. When capacitors are 
connected between the energized conductors of a device 
and an exposed metal frame which is ungrounded the 
size ‘of capacitors is definitely limited in order to avoid 


4 Bureau of Standards Circular No. 74 “Radio Instruments 
and Measurements” gives formulas for inductance and infor- 
mation on the design of coils for radio frequencies. 
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Immersion testing device for 
corrosion resistance. With this 
equipment, Mallory metallur- 
gists study the effect of aque- 
ous solutions on rare metals 
and copper alloys. Continu- 
ous operation. Immerse two 
minutes, hold in air two 
minutes. 


Life test on soldering iron tips. 

The Mallory Soldaloy tips run 

continuously 24 hours a day 
through molten solider and 

over a steel plate. 








P.R.MALLORY & CO. Inc 


AL LO RY be Your Metallurgist ... 


Mallory metallurgical engineers are 
trained research men. They are con- 


stantly adding to the rich store of 


knowledge and experience built up 
by Mallory on non-ferrous alloys for 
resistance welding electrodes, springs, 
contact fingers, bearings, bushings 
and other current-carrying parts. 
They are daily contributing to a 


in the Selection of Non-ferrous Alloys 


and Eleetrieal Contacts 


broader knowledge of the circuit 
characteristics and life of electrical 
contact materials... tungsten, 
silver, rare and special metals. 


No matter what your non-ferrous 
alloy, welding electrode or contact 
requirements may be . . . Mallory 
metallurgists will help you find the 
answer to your problems. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address—Pelmallo 






MALLOR 


5 NO N-FERRO US ALLOYS aid ELECTRICAL co NTACTS 
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Single unit ignition test for checking the character- _ 
istics of ignition systems and the operating charac- 
teristics of contacts used in them. 


oe 


a 


Impact test measures the number of foot pounds 


required te fracture a sample of Mallory Alloy. 
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The 3-star features of Turbo Oil Tubing and 
Saturated Sleeving make it the unanimous insulation 
of discriminating manufacturers. They know that 
the rigid physical and dielectric requirements adhered 
to by Turbo will guarantee the utmost in quality 
and performance of their product. “By an exclusive 
vacuum process, thorough inside impregnation is sci- 
entifically applied. “Turbo has the highest dielectric 
values with wide safety margins. “It is resistant to 
acids, oils and all natural electro-chemical forma- 
tions. That is why Turbo is the choice of today’s 
market-wise leaders. If you have a blue ribbon elec- 
trically-energized product, specify Turbo and be 
sure; remember that your product is only as good 
as its insulation. Sample strands of Turbo will be 
sent promptly on request without obligation. 


Remember, also, the consistent Brand policy— 
shipment of any quantity the day order is received. 


RR mee 


276 FOURTH AVENUE, NEW YORK CITY 


217 No. DESPLAINES ST., CHICAGO, ILL. 
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the possibility of objectionable shock when a person 
touches a grounded object and the frame of the device. 
A committee of Nema studied the matter and arrived 


| at tentative limits which have been embodied in a rec- 


ommendation of the Joint Coordination Committee®. 

The application of capacitors according to this rec- 
ommendation is illustrated in the diagrams (a) and 
(b) of Table I. In (a) the capacitors marked 2C, 
are not limited in size. The capacitor Cy is limited in 
size so that the current I through Cy, in series with 
the other two capacitors in parallel does not exceed 


| 0.3 ma. In (b) the two capacitors marked % Cz taken 
| in parallel shall each be of such size as to limit the 


current I to 0.3 ma. The value of C, is not limited. 
Capacitors in locations such as C in diagram (f) of 
Table II are not limited. 

OILS must be properly designed for radio fre- 

quencies in order to be effective in suppressing 
radio noise. The important thing to do is to make 
the internal capacitance small. Coils wound in one 
layer are suitable because the turns at the beginning 
and end are separated by the length of the coil and this 
tends to make the capacitance small for the coil as a 
whole. Coils wound in two or more smooth layers, 
on the other hand, are generally unsuitable because the 
turns at the beginning and end are brought close to- 
gether. For instance, with two layers the last turn is 
directly over the first and their capacitance shunts the 


_whole coil. Single layer coils may be used for the 


lower values of inductance, for instance 0.1 mh., when 
the size of the coil is not limited. When the size is 
limited several layers are generally required. These 
coils should be wound in such a manner that succes- 
sive turns are in different layers. There are special 
types of windings which accomplish this, for instance 
the banked winding* where one turn is wound suc- 
cessively in each layer, the winding proceeding from 
one end of the coil to the other. When facilities are 
not available for winding the special types of coils 
random winding may be used since this gives much 
lower capacitance than smooth layers. 

The ordinary choke is assumed to be a pure induc- 


tance. Coils are sometimes designed to have such values 


of inductance and capacitance that the combination 
gives what is called a wave trap at a certain frequency. 


| Wave traps are often used in radio circuits. A coil 


tuned as a wave trap may have many times as much 
choking effect as the same amount of inductance used 
alone, but it is effective only over a limited range of 
frequencies. 

Reduction of radio noise from high frequency ap- 
paratus. Some types of machines use high frequen- 
cies in their normal operation. Radiation can take 
place from conductors which carry these high frequen- 


| cies. The circuit should be as well balanced as pos- 


sible to minimize radiation due to high frequency volt- 
age to ground. Wherever possible the high frequency 


| circuits and everything connected to them should be 
| completely enclosed in a metal shield which eliminates 


radiation or reduces it to a very low value. The shield 


| can be made of sheet metal or of screen such as copper 
| window screen with well bonded joints. 


| 5 “Limiting Value of Capacitors When Used as Radio Fil- 


ters on Portable Appliances,” Edison Electric Institute Bulletin, 
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| HIGH EFFICIENCY 

gj ELECTRIC MOTORS 
Through more than fifty years, this organ- 
ization has practiced true craftsmanship in 
building electric motors for many special 
purposes, Unhurried production, faithful 
attention to detail and the use of only 
the best materials are responsible for 
the outstanding manner in which P&H 
electric motors meet the most severe 
demands for service. If you use motors it 
will pay you to investigate. Address the 
Harnischfeger Corporation, 4563 West 
National Avenue, Milwaukee, Wisconsin. 


Convertible Slip-Ring and Squirrel-Cage Motors 
up to 125 h.p. capacities. Literature on request. 


i Sion. 
MOTORS » HOISTS » WELDING ELECTRODES ARG WELDERS » EXCAVATORS» ELEETRGCMMES,// 

















What’ Coing On- 








A. |. E. E. EMPHASIZES INSULATION 


Recent progress in the field of dielectrics with emphasis upon 


| glass, mica, polyvinyl acetal resins and similar newer materials 


was reviewed at a symposium in which unusually broad mem- 
ber interest was shown and active discussion accompanied. 

Speakers included F. W. Atkinson of Owens-Illinois Glass 
Company, R. H. Spry, Mica Insulator Company, K. N. Mathes 
and Ralph Hall of General Electric. 

The national nominating committee of the American Insti- 
tute of Electrical Engineers has nominated as official candi- 
date for president beginning August 1939 F. Malcolm Farmer, 
vice president and chief engineer, Electrical Testing Labora- 
tories; chief engineer R. E. Hellmund of Westinghouse has 
been nominated for membership as a member of the board of 
directors. Mr. Farmer is a director of the American Standards 
Association, past president of the American Society for Test- 


| ing Materials and of the American Welding Society, a fellow 


of the American Association for the Advancement of Science, 
a member of the Institution of Electrical Engineers (Great 
Britain) and the American Society of Mechanical Engineers. 


INDUSTRY RISE FORETOLD AT NEMA MEETING 


At the recent midwinter conference of the National Electrical 
Manufacturers Association in New York, the large number of 
separate group meetings devoted mainly to the sales promotion, 
engineering and technical aspects of the electrical manufactur- 
ing industry were well attended. 

Carl L. Peirce, Jr., president, addressing members of the 
association, said: “Many factors point to better business for 
the industry in 1939. Residential building is increasing, the de- 
sire for living electrically is more widespread, the demand for 
electric service is growing and utility modernization and ex- 


| pansion is continuing although still restricted. . . . Nema is en- 


thusiastically cooperating in the national efforts to increase the 
sale of electric ranges, electric water heaters, electric refriger- 


| ators and other household appliances for modernized kitchens 
| and adequately wired homes. With independent and govern- 


ment economists predicting general business improvement of 
from 10 to 15 per cent, the electrical manufacturing industry 
estimates that its gain over 1938 may reach 25 per cent.” 
Speaking before the policies division of Nema, Blackwell 
Smith of Wright, Gordon, Zachry & Parlin, stated that the big 
job of the Temporary National Economic Committee should be 
an effort toward mastery of the problem of the business cycle. 
According to their own blueprint, their central job is to achieve 
an understanding of the workings of our economy in the effort 
to bring about the greater and more stable use of our pro- 
ductive capacity, men and machines. This is an approach to 
the same problem. Their first problem, however, is to get 
facts as to industrial operations completely enough to enable 
them to form intelligent ideas. . . . The long pull of the in- 
vestigation has barely started but in that long pull TNEC 
ought to want from industry and ought to get from each im- 
portant industry reasonably adequate samples of the healthy 
side of industry and any clues as to possible program bearing 


| on control of the cycle. Such matters as the timing of plant 


improvement and expansion in industry and customer’s indus- 
tries; expanding and contracting consumer credit and inven- 
tories; speculative gyrating prices vs. stable prices with up or 


down trends; timing of introduction of new or improved goods 


and services, etc., have much to do with modifying depression 
and any possible control of the business cycle. 
Mr. Smith was followed by George E. Cleary of Root, Clark, 


| Buckner & Ballantine speaking on recent developments in taxa- 
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RADIO NOISE 


IS NO PROBLEM 
TO MANUFACTURERS 
SERVED BY TOBE 


Every known type of radio 
noise making appliance has 
been silenced by our engi- 
neers. Now—like Alexander 
—we weep for new worlds to 
conquer. 


OUR UNIQUE EXPERIENCE 


—more than ten years’ in- 
tensive research on radio 
interference—is recognized 
by hundreds of leading 
electrical manufacturers. 
Standard radio noise meas- 
urement—Filterette design 
—radio noise analysis— 
these services save you time, 
money, and trouble when 
performed by the one spe- 
cialist in radio interference 
elimination. : 


You, too, can stop radio 
noise—easily—at low cost, 
Let us give you the facts— 
proved by our experience. 
It costs no more to use 
certified knowledge. 


TOBE DEUTSCHMANN 
qip CORPORATION 


FILTERETTE DIVISION 


CLIP AND MAIL 





TOBE DEUTSCHMANN CORPORATION 
FILTERETTE DIVISION 
CANTON, MASSACHUSETTS 


Please tell me more about your Filterette Laboratory Service. I 


want to know about { noise measurement. 
) noise elimination. 
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tion. “The increasing tax consciousness of the public is a 
healthy development,” said Mr. Cleary, “and makes for economy 
in cost of government and the development of a sounder plan 
of taxation. With all governmental bodies in much need of 
revenue and with the difficulties in obtaining it we can be sure, 
therefore, that high taxes will be with us for years to come 
and that the time when the tax burden will lessen is unknown.” 
At the association’s annual 
dinner a certificate commemo- 
rating 50 years of continuous 
service in the electrical manu- 
facturing industry was presented 
to John A. Johnson, president, 
treasurer and general manager 
of the Kuhlman Electric Com- 
pany. Mr. Johnson has been 
actively engaged in manufac- 
turing transformers since 1894 
when he helped form the Kuhl- 
man Electric Company. He 
was a member of the old Elec- 
tric Power Ciub. (See p. 60.) 





WASHER GROUP HOLDS ELECTIONS 


Members of the American Washer and Ironer Manufacturers 
Association at their recent annual meeting re-elected W. Neal 
Gallagher president of the association. Other officers elected 
were R. D. Hunt, executive vice president of the Dexter Com- 
pany, A. H. Labisky, president of Barton Corporation, and L. C. 
Upton, president of 1900 Corporation, as vice presidents; and 


Joseph R. Bohnen executive secretary and treasurer. 


FRIGIDAIRE OFFERS NEW RANGES 


Design improvements of major proportions have been incorpor- 
ated in the new line of domestic electric ranges announced re- 
cently by the Frigidaire division of General Motors Sales Cor- 
poration. Changes include an increase in the capacity of the 
broiler unit from 2000 to 2700 watts, five cooking speeds as 
against last year’s standard of three, a time switch for con- 
trolling the sunken weil cooker, etc. Following the trend to- 
ward full base models, this year’s series consists of five house- 
hold models, only one of which is offered with legs, in com- 
parison with last year’s fairiy equal division between modeis. 


PRODUCT SALES SHOW GAINS 


Air Conditioning. Value of orders booked for air condi- 
tioning systems and equipment during December 1938 amounted 
to $3,303,609, an increase of 11.7 per cent over the November 
figure of $2,957,902. Department of Commerce statistics show 
a total of $41,308,560 for the year 1938. 

Oil Burners. Department of Commerce reports show total 
shipments for December 1938 to have been 8,824 compared with 
11,518 in the previous month, a decrease of 23.3 per cent, and 
8,239 in December 1937. Shipments for 1938 were 139,211, 
27.9 per cent below the 193,180 units shipped in 1937. 

Mechanical Stokers. Factory sales reported to the Depart- 
ment of Commerce amounted to 4,971 for the month of De- 
cember 1938 in comparison with 7,917 for November and 4,609 
for December 1937, a decrease of 37.2 per cent and an increase 
of 7.8 per cent respectively. Sales for the year totaled 96,433 
against 101,808 in the previous year, a decrease of 5.2 per cent. 

Refrigerators. Domestic household units sold during De- 
cember 1938 amounted to 44,410 as compared with 29,952 in 
November, an increase of 48.2 per cent, and 101,881 in Decem- 
ber 1937, a 56.4 per cent decline. For the year 1938, according 
to reports received by the National Electrical Manufacturers 
Association, sales totaled 1,191,627 as contrasted with 2,203,335 
in 1937, a drop of 45.9 per cent. 

Washing Machines. December 1938 shipments totaled 
67,502 compared to 84,192 in November, a decrease of 19.8 per 
cent, and 55,843 in December 1937, an advance of 21 per cent, 
according to the American Washer and Ironer Manufacturers 
Association. Total shipments during the year 1938 amounted 
to 1,137,614 washers, decreasing 31 per cent from 1937 figures. 
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; 7 It is a dense, heat-resistant insulation which stands up remark- 
ably well under rough handling and abuse. It is extensively 
used for rods, bushings and other small parts which must be 
formed into intricate shapes. Its high dielectric strength at high 
temperatures makes it the ideal material for ovens, toasters 
and other electric appliances and equipment. 
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96,433 moswitches. Dependable, rugged, yet precise. 1/10° F. dif- 
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ig De- limited undershoot. Range —50° F. to 300° F. Rating 10 
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CONTINENTAL-DIAMOND 
INSULATING MATERIALS 


Fundamentally, electrical appliances and equipment 
must be designed on a basis as sound as the founda- 
tion upon which a modern sky scraper is built. Your 
product, tho’ it may be the last word in design, will 
be only as efficient as its weakest part. Eliminate 
the possibility of product failure due to incorrect 


insulation. Costly mistakes of this nature can be 
avoided if a Continental-Diamond Engineer is 
consulted. 


Continental-Diamond research and engineering facili- 
ties are at your disposal without obligation. If 
you want the results of years of experience in this 
field, call in our engineer. He will recommend 
the insulating material for your specific need. C-D 
insulation available in sheets, rods and tubes, includes 
Diamond Vulcanized Fibre, Dilecto Phenol Fibre, 
Diamond-Dilecto, Wulcoid, Micabond. If you 


desire, we will fabricate your parts <> 


to specifications. Write today. 
CONTINENTAL-DIAMOND 
FIBRE COMPANY 


NEWARK, DELAWARE 


Represented in nada bf 
F CANADA LIMITED 
Montreal 


FIBRE 
terra 


DIAMOND STATE 














Ironers. Shipments for December 1938 amounted to 9,210 
up 11.9 per cent from November when 8,226 units were shipped 
and slightly above the December 1937 figure of 9,180, accord- 
ing to the American Washer and Ironer Manufacturers Asso- 
ciation. The year’s total was 110,540, below the 1937 shipments. 
by 38 per cent. 

Vacuum Cleaners. Sales for December 1938 aggregated 
126,153, an increase of 5.5 per cent over the November sales 
of 119,506 units and 7 per cent above those for December 1937 
which totaled 117,810, according to the Vacuum Cleaner Manu- 
facturers Association. Sales for the entire year were 1,305,873, 
a decrease of 23 per cent from 1937. 


PROF. ROWLEY RECEIVES A.S.H.V.E. MEDAL 


At the 45th annual meeting of the American Society of Heat- 
ing and Ventilating Engineers held in Pittsburgh during the 
latter part of January, Professor Frank B. Rowley, director 
of the engineering experiment station of the University of 
Minnesota, was awarded the A. S. H. V. E. medal for his 
work as teacher and research investigator in the field of heat 
transmission, insulation, the effect of moisture condensation on 
building materials and dust elimination. Professor Rowley is 
a member of the American Society of Heating and Ventilating 
Engineers, of which he was president in 1932, the American 
Society of Mechanical Engineers, Society for the Promotion 
of Engineering Education and the American Association for 
the Advancement of Science. 


MACHINE TOOL ORDERS RISE 


Machine tool orders placed in January brought the index from 
146.5 in December to 150.8 in January and extended the upward 
trend of the three months’ average to 136.5 as compared with 
129.6 a year ago, according to the National Machine Tool 
Builders Association. 


1939 REFRIGERATOR PROGRAMS 


Introduction of 1939 refrigerator models has been announced 
by the Frigidaire division of General Motors Sales Corpora- 
tion. Featured is a cold-wall model that involves an entirely 
new method of applying electro-mechanical apparatus to the 
science of food preservation. Coils are extended from the 
cooling chamber at the top and distributed throughout the 
walls of the lower part of the refrigerator which is cut off 
from the upper section by an air-tight glass partition. A new 
six cubic-foot model of conventional design to retail at a price 
under $150 has also been developed. 

Kelvinator division of Nash-Kelvinator Corporation has also 
announced a low priced refrigerator of 6% cubic feet capacity 
which is cooled by a small refrigerating unit developed spe- 
cifically for the company’s 1939 models. 

Established as a subsidiary of Philadelphia Storage Battery 
Company, the Philco Refrigerator Company has acquired 












MEETINGS AHEAD 


March 6-10. American Society for Testing Ma- 
terials. Regional meeting, Columbus, Ohio. R. E. Hess, 
260 S. Broad St., Philadelphia, Pa. 

March 7-10. Ninth Packaging Exposition. Spon- 
sored by American Management Association. New York, 
N. Y. Clapp & Poliak, Inc., 232 Madison Ave., New 
York, N. Y. ; 

March 14-18. American Society of Tool Engi- 
neers. Annual convention and Machine and Tool Prog- 
ress Exhibition, Detroit, Mich. Ford R. Lamb, 2567 W. 
Grand Blvd., Detroit, Mich. 4 

April 17-19. National Industrial Service Associa- 
tion. Annual meeting, St. Louis, Mo. Stewart N. Clark- 
son, 420 Lexington Ave., New York, N. Y. 

April 18-20. Fourth Annual Machine Tool Elec- 
trification Forum. East Pittsburgh, Pa. Sponsored by 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

May 14-18. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. W. 
J. Donald, 155 East 44th St., New York, N. Y. 
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Heats, cools and counts cycles automatically 


How E.T.L. speeds endurance tests 
for electric range oven thermostats 


@ Specifications in current use for electric 
ranges require the oven temperature control 
unced F device to withstand an endurance test of 
pora- 50,000 cycles of operation . . . with normal 
tirely electrical load and at a temperature setting 
ies of 500° F. 
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\ new Somethin g operated normally in the range. If you had 


| price to wait that long to check every new develop- 





ee . ment, think what it would do to your 
pacity YOU CAN T : production! 

d spe- ) EE I N A Electrical Testing Laboratories devised 
this test set-up pictured above, which heats, 
cools and counts cycles automatically to 
complete the test in less than three weeks. 
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Although outwardly, Superior Carbon Brushes cannot display : “4: . : 
extra quality, they a built into them that extra value—the you is our ability to devise methods which 
plus slessan that means the difference between fair service help you get the FACTS... . and get them 
and SUPERIOR! This extra value may cost us a little more to quickly. Now, with greater facilities than 


embody into manufacture but it pays extra dividends in repeat ever, our possibilities for serving you are 
business. And repeat business comes only : 


from that added respect which the user has for likewise greater. 
the product that costs less in the long run. 
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FOR POLISHING & GRINDING 


Motors of rugged design and totally enclosed con- 
struction give long, trouble-free service. 








































Esco polishers and grinders continue to give good 
service after years of abuse. 





This is a variable speed polisher and grinder with handy, re- 
movable chucks and convenient handle for speed adjustment. 
) The chuck on the left is tapered for cloth polishing wheel. The 
one on the right is removable for a grinding wheel. 


Send for complete information 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


MIDGET 


THERMOSTATIC NY 


Tee 


MIDGET HEATER & SPECIALTY CO. TACOMA, WASHINGTON 
@ It’s the Chace Thermostatic Bimetal 
element engineered into this thermostat 
that automatically makes and breaks the 
electrical contact, thus providing a steady 
supply of hot water. Ther- 
mostat is adjustable to 
desired maximum water 
temperature, and location 
on tank determines volume 
of water heated. 

If your product calls for 
automatic action at a given 
temperature, perhaps one 
of the many tested types of 
Chace Thermostatic Bimetal 
will meet your needs. May 
our engineers help you? 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 

































manufacturing rights and patents on the Conservador refriger- 
ator from Fairbanks, Morse & Company and plans to increase 
the production schedule of the new line. 


WIRING SERVICE IS EXTENDED 


Conferring with editors of the national press on the subject 
of adequate wiring, W. E. Sprackling, chairman of the Na- 
tional Adequate Wiring Bureau, outlined the first year’s ac- 
complishment, described the extent of the service being con- 
ducted through local bureaus, of which more than 200 have 
been set up throughout the country, and expressed the bureau's 
appreciation for the cooperation of the editors in solving many 
of the problems encountered. Mr. Sprackling emphasized that 
the bureau, established to offer assistance to householders in 
overcoming the inconveniences, hazards and wastes caused by 
inadequate home wiring, recommends an adequate minimum of 
capacity, copper, circuits, outlets and switches in home wiring 
installations, according to the national standard. 


NEW RADIO RECEIVERS BEING DEVELOPED 


Anticipating a new type of broadcasting, the General Electric 
Company has started construction of frequency modulated re- 
ceiving sets on a commercial basis. According to Major Ed- 
win H. Armstrong, designer and builder of the new broad- 
casting equipment, the first high powered radio station employ- 
ing an improved system of transmission and reception designed 
expressly to eliminate static will begin operations this spring. 
This new method will make available a service on the ultra- 
high frequency channels, almost unused at present. 

Major Armstrong stated that when the new radio receivers 
are produced on a quantity basis, they will cost no more than 
the ordinary good set of today and will be able to receive both 
the old and new kinds of broadcasting just as present day sets 
receive both long and short-wave broadcasting. 


NISA STARTS MOTOR EXCHANGE BUREAU 


New activity just inaugurated by the National Industrial Serv- 
ice Association is a Motor Exchange Bureau to make possible 
the sale and exchange of rebuilt motors not obtainable by mem- 
bers in their respective localities. The plan, which is open only 
to members of the association, permits each participant, after 
payment of a $10 fee, to register with the bureau in New York 
City ten items a month with a nominal charge for extra list- 
ings. A monthly bulletin will be sent to each participant 
showing equipment available for sale under the headings of 
polyphase ac. motors, single phase motors, dc. motors, starting 
equipment, generators, m-g sets, converters and miscellaneous 
equipment. Participants are expected to get in touch with each 
other directly regarding possible transactions. 
Mr. C. A. Sievert of Chicago is chairman of the bureau. 


NEW ORDERS INCREASE SLIGHTLY 


Bookings for 
electrical goods 
orders in the 
final quarter of 
1938 showed 
a slight gain 
over the pre- 
ceding quarter 
but were 12 
per cent lower 
than in the 
corresponding 
period of 1937 
according to 
statistics re- 
leased by the 
Department of 
Commerce. 
Total value of 
new orders 
booked during 
the yeer 1938 
declined 392.2 
per cent. 
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Gy AUTOMATIC ELECTRIC 


Z 


When you buy an 
Automatic Electric Re- 
lay you get a pre- 
cision product designed 
and constructed by an 
experienced company 
—for Automatic Elec- 
tric has been making 
relays for over forty 
years! 


For EVERY Industrial Need 


@ The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty types, 
mechanical locking types, polarized relays, etc. Avvail- 


able with any contact combination and for operation on 5 
D. C. or A. C. circuits of any voltage. 
@ Write for complete illustrated catalog of relays, stepping 
switches, electric counters, solenoids, keys, and other elec- 
trical control accessories. Address American Automatic 
Electric Sales Company, 1033 W. Van Buren St., Chicago. 
VIR Gz aoe ee eee 


MAKERS OF TELEPHONE AND SIGNALING APPARATUS 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


SPRINGS STAMPINGS 


WIRE FORMS 
LY i a c) Ww o em Jobs, like the socket illustrated at top and in cross- 


section, molded in one piece with undercut inside 
99 0 » ‘L” shaped slots, threaded base and screw inserts, 
a e9 22 ‘S S are tough ones to hand any molder. But, here at 


Auburn, they are the kind we take real pride in 
= gao% . licking. They give us a chance to apply the knowl- 
SS f ‘ 90 edge we have acquired through more than 60 years 
z of pioneering experience. They prove, also, the 
2 “x 











value of the many inspections that we make at every 


o, & °F ,& step of the work. 


2 The next time you have a tough job on the docket 
and want it done right, at a reasonable price, and 
delivered on time, why not turn the specifications 

Every piece illustrated represents a design over to Auburn. 


or production problem solved. Hubbard has 
Established 1876 


made thousands of parts like these in all kinds 
of shapes and materials. 

Hubbard experience, skill, and extensive 
facilities can work out the part best for 
your job. 





M. D. HUBBARD, Pres. P. M. HUBBARD J. A. HUBBARD, Secv. 


MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS, Inc. 






M-.D-Hubbard Spring Company 


690 CENTRAL AVE., PONTIAC, MICH. 
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AIM 
NOW... 


A PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers ! 


* American Insulator service couldn’t be more personal- 
ized if it were the individual molding department ot each of 
itscustomers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 
formula of supplying the customer with what he wants— 
when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 

costs. Yes—when a custom molder works as close with the 


customer as we do, it’s really a PERSONALIZED SERVICE! 


A -. AMERICAN INSULATOR CORP. 


New Freedom, Penna. 









SEND FOR OUR NEW 48 PG 
CATALOG OF STOCKYPARTS 


Tt will be sent promptly on ae i 


recvest without obligation > 


gil 
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SMALL GEARS 


14 to 96 D.P. 


SPURS 5 WORMS 
SPIRALS ™e RATCHETS 


BEVELS ra SEGMENTS 


IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 


Made to order only No stock No catalog 


Gear Specialties 
CMs cA Ge 


2650 W. MEDILL AVE. Phone Humboldt 3482 
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NEMA APPLIANCE GROUP FORMED 


The recent formation of an electric appliance group, which in- 
cludes nearly all of the domestic electric heating appliances and 
household utility devices, completes the first step in realigning 
product interest in the domestic appliance section of Nema. 
Now that the electric roaster, iron, food mixer and appliance 
groups have been organized within this section, it will be pos- 
sible to give greater consideration to the problems and activi- 
ties with regard to specific products. It is the purpose of the 
domestic appliance section to form additional groups as the 
interest of specific products indicates the need. 


G. E. LABORATORY DISPLAY 


Inspection of General Electric’s laboratory for development 
and testing in air conditioning and combustion took place re- 
cently at a one-day editorial meeting held at the G-E Air Con- 
ditioning Institute in Bloomfield. The laboratory serves as a 
proving ground for all types of equipment and is furnished 
with a series of test chambers for this purpose. Attended by 
editors and representatives of trade papers, the conference was 
the first to be held by the company since the establishment of 
its heating and air conditioning activities at Bloomfield. 


ENERGY OUTPUT REMAINS STEADY 


For the week ending February 18 production of electricity by 
the electric light and power industry was 2,248,767,000 kw.-hr. 
as compared with 2,268,387,000 kw.-hr. in the previous week 
and 2,059,165,000 kw.-hr. in the comparable week of 1938. 
Statistics supplied by the Edison Electric Institute indicate a 
total output of 9,096,996,000 kw.-hr. during the four weeks 
ending February 18 compared with 8,292,882,000 kw.-hr. in 
the corresponding weeks of 1938, a gain of 9.6 per cent. 


MANUFACTURERS MARK ANNIVERSARIES 


Bead Chain Manufacturing Company will celebrate the 
twenty-fifth anniversary of its founding on March 17. Since 
perfecting the first machine for making bead chain in 1914, 
noted progress has been made in the development of many uses 
for this product. 

Kester Solder Company, pioneer in the manufacture of 
cored solder, has just passed its fortieth birthday. Organized 
as the Kester Electric Manufacturing Company in 1899, the 
name was changed to the Chicago Solder Company in 1905 
and in 1929 the present name was adopted. 


JOSEPH C. BELDEN PASSES 


President and chairman of the 
board of the Belden Manufac- 
turing Company in Chicago, 
Joseph C. Belden died recently 
at the age of 65. He was a 
former president of the Em- 
ployers Association of Chicago 
and the Electrical Manufactur- 
ers Club, and a former first vice 
president and director of the 
Illinois Manufacturers Associa- 
tion. 





TELEVISION ACTIVITIES WIDEN IN SCOPE 


Arrangements for the television of a motion picture have been 
made by RKO-Radio Pictures and the National Broadcasting 
Company, the film to be televised generally when NBC opens 
its regular telecast broadcast schedule in April. A special film 
developed by RKO will be used for the television version of a 
current feature picture and the condensation will be approxi- 
mately 1000 feet in length and will run about 10 minutes. This 
announcement marks the second indication that motion picture 
companies will be active in the development of television. 
National Union Radio Corporation, to assist radio set makers 
in the design and manufacture of their sight receivers, has 
launched a television testing laboratory. The company is de- 
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@ Manufacturers know they can depend on Kingston-Con- 
ley fractional horsepower heavy duty motors, because they 
are built by men who understand today’s power problems. 
They know their jobs depend on the service and satisfaction 
your customers derive from your product. Remember, you 
buy more than a motor when you buy a K-C. 


K-C motors include single-phase, three-phase and capacitor- 
start heavy duty power motors; also single and two speed fan 
motors. Furnished with bronze or ball bearings. Write for 
full information; no obligation. 


KINGSTON-CONLEY ELECTRIC CO. 


Specialists in Fractional H.P. Motors 





@ So accurate and dependable, so precision perfect 
have H-B engineers designed this new achievement 
—with only one moving part, and mercury to mercury 
break—that we emphatically say you . . . 


CAN DEPEND 


ii 





on this relay! 


This AC relay operates 
without hum or chatter. It 
has no exposed arc, and 
dirt or corrosion cannot in- 
terfere with its operation. 
Easily installed, free of 
maintenance, this H-B Elec- 
tric product has high speed 
closing and opening. The 
plunger in the glass tube is 
pulled downward when the 
coil is energized; this action 
displaces the mercury in the 
tube and floods the contact. 
Thus, the circuit is closed. 
When the coil is de-ener- 
gized, the plunger immed- 
iately floats to the top of 
themercury, instantaneously 
opening the circuit. Listed 
under Reexamination Serv- 
ice of the Underwriters’ 
Laboratories, Inc. Write for 
information. 


Fa 


H-B ELECTRIC/COMPANY, Inc. 
MANUFACTURERS OF <H>KB> ELECTRICAL DEVICES — 


2531 N. Broad St. l/ Philadelphia, Penna. 
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MOTORS are dependable! 


NORTH PLAINFIELD NEW JERSEY | 











Continuous TEST produces an alloy 
with the Uniformity of “NI- 
CHROME.”* 


Continuous TEST produces the 


alloy that gives you long life at low 
cost... “NICHROME”. 


Aside from the knowledge of al- 
loying gained from long experience 
... the continuous TEST and con- 
trol is what produces a material 
you EXPECT .. . when you specify 
“NICHROME”. 


The technical cooperation of the Driver-Harris 




























































Engineers is a further economy in your operations 












DRIVER-HARRIS COMPANY 
HARRISON, N. J. 






















































| HIGH HEAT MICA PLATE 
FOR TOASTERS—FLAT IRONS—WAFFELE IRONS, Etc. 


“Proof of the Pudding is in the Eating.” Scores of high heat ap- 


' 

i 

“ 

: pliance manufacturers of national repute have found this old adage 
) particularly true in regard to Y-26—for it satisfies their exacting 

‘ demands for trouble-free heater insulation in every respect—Ther- 

mally, Electrically, Mechanically and in Resistance to Moisture. 


Don’t just take our word for it... we'll gladly send a slice of our 
: pudding . . . test sheets of Y-26 for experimental purposes up to 
rate 31 x 34 inches, any thickness, on receipt of specifications. 


iid NEW ENGLAND MICA COMPANY 


Incorporated 


WALTHAM, MASSACHUSETTS 


Janette 


MOTORIZED SPEED REDUCERS 
A NEW BULLETIN 


For Your Reference Library 
MOTORLESS SPEED REDUCERS 


3 styles—11 sizes 


ASK FOR BULLETIN 22-33 
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The diversity of the Janette custom built line of mo- 
torized and motorless speed reducers enables us to 
supply a machine from 1/50 to 71/2 H.-P. for almost 
any purpose. You can select the style of compact, 
rugged Janette speed reducer that meets your indi- 
vidual requirements, without the necessity for using 
expensive adaptors or modifications. 


MAY WE HAVE YOUR REQUIREMENTS 


Rotary Converters _Generators—Motors—Motor-Generators 


MEO MRM holon 


556-558 West Monroe Sireet Chicago, Ill. U.S.A 


signing and building its own scientific apparatus to make pre- 
cision tests of the practicability of television receiver models. 
The laboratory is available to receiver firms desiring to gauge 
the efficiency of circuits and equipment, and all facilities are 
gratis. 

Don E. Gilman, vice president of the National Broadcasting 
Company, speaking at the Western Radio and Appliance Trade 
dinner, assured radio dealers and distributors that television 
will supplement but not supplant the present radio industry. 
He pointed out how sound radio’s place is fixed whereas many 
special problems must be solved in television which is not only 
very expensive but also, very little is known about it and rapid 
and radical changes are continually taking place. Mr. Gilman 
stated that the National Broadcasting Company and Radio 
Corporation of America will inaugurate radio television service 
for two hours each week starting April 30 at an approximate 
annual cost of $1,000,000. 

Phileo Radio & Television Corporation has announced plans 
to place a limited number of television receiving sets on sale 
in May. Likewise, RCA Manufacturing Company and General 
Electric Company will also place their models on the market 
about that time. 


NEW PLANTS, EXPANSIONS 


General Electric Company has planned the erection of a 
modern building in Chicago to provide space for the General 
Electric sales offices, warehouses and service shop, the General 
Electric Supply Corporation and other associated interests. 
Revere Copper and Brass, Inc. has announced completion 
of a $3,250,000 brass and copper mill at Rome, N. Y. as part 
of an extensive modernization program. The mill incorporates 
the latest innovations in straight-line production and has a 
monthly capacity of 2,000,000 Ibs. of brass strip up to 20 inches 
in width. 

Phelps Dodge Copper Products Corporation has begun 
operations at an addition to its Yonkers, N. Y. plant. The new 
plant with its equipment and research and_ production-control 
laboratories is one of the most modern cable plants. Its facili- 
ties cover the manufacture of wires and cables for the entire 
wide range of electrical requirements. 

Owens-Corning Fiberglass Corporation has opened six 
branch sales offices in the first of a series of expansion moves 
and within the next few weeks it plans to open additional 
offices. 

Allis-Chalmers Manufacturing Company has established a 
new branch office and warehouse in the Industrial Office Build- 
ing in Newark, N. J. C. A. Pihl has been appointed branch 
office manager. 

Allen-Bradley Company has opened a sales office in Rock- 
ford, Ill. with H. L. O’Donnell, formerly of the Chicago office, 
in charge. 

Connecticut Telephone & Electric Corporation has 
opened an office in the Builders’ Building, Chicago, to handle 
their rapidly growing business in the Middle West. Paul 
Josepher is in charge. 

Sterling Electric Motors, Inc. has opened direct factory 
offices temporarily at 81 San Miguel Street, Springfield, Mass. 
Allen A. Adams, treasurer and director of the company, will 
act as eastern manager. 


FARADAY MEDAL GOES TO DR. COOLIDGE 


Dr. William D. Coolidge, director of General Electric’s re- 
search laboratory, has been notified by the council of the Insti- 
tution of Electrical Engineers of England that he has been 
awarded the Faraday medal for 1938. Dr. Coolidge is the 
second General Electric scientist to receive this honor. The 
medal is awarded each year for notable scientific and industrial 
achievement in electrical engineering or for conspicuous service 
rendered to the advancement of electrical science. 


NEMA ADDS ANOTHER SECTION 


A preliminary survey and market study of electric dishwashers 
is being made for the newly organized electric dishwasher 
sink section of Nema and if approved, the promotional pro- 
gram will be similar to those prepared for refrigerators, ranges 
and roasters. Manufacturer members of the new section are 
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Do Your Wire Stripping the 
EFFICIENT WAY— With a 
SPEEDCRAFT WIRE STRIPPER 


Save time—lIncrease output per operator—and Improve 
quality of work. 
Each Speedcraft is factory adjusted (special knife angle 
engineering) to give maximum production on specific 
insulation and wire. 
Heavy duty construction means many years of profitable 
service. 
With our specialized wire stripping experience we 
REE can adapt this machine or one of our other models to 
\AL Coe every kind of wire stripping job. 

4 rite us for complete information—sending wire 
samples—without obligation on your part. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 
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We Respond Aceurately 


@ We represent hundreds of sizes and shapes made of 
Dole Thermostatic Bi-Metal—temperature-sensitive ele- 
ments, or complete sub-assemblies for numerous auto- 
matic devices. 


Many manufacturers rely on Dole’s rigid adherence 
to specifications. Whatever your problem in automatic 
control—write us. 

THE DOLE VALVE COMPANY {7011941 Ceroll cvs. 


Offices: Detroit and Albany, N. Y. 


IMMERSION 
UNITS for heating 
water, oil or other 
liquids. 





CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 





RING UNITS for 
clamping to the 
object to be heated. 


STRIP HEATERS 
in various lengths 
for clamping to the 
surface to be heated. 
Can be supplied 


curved to order. 





FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating air 
or gases. 

2 


MANY OTHER 
TYPES all described 
in full in the 64-page 
Chromalox Handbook 
of Electric Heat, sent 
you on receipt of the 
coupon below. 


You may be surprised at the quicker heat 
and the long service life these units will 
show—unless you are familiar with the 
Chromalox construction of highest 
quality resistance wire embedded in 
densely compacted refractory, with pro- 
tective metal sheath over all. Construc- 
tion like this naturally resists oxidation, 
physical shocks, and rough handling. 


You may be surprised, too, at the 
added saleability of your Chromalox- 
equipped product. Electrical dealers 
know these units, and sell products in 
which they are used with confidence. 
Should yours be a product for industrial 
use, cash in on the enviable reputation 
Chromalox electric heating units have 
gained with production and mainte- 
nance engineers, through the successful 
performance of these units in thousands 
of industrial applications. 


It is easy to learn which Chromalox 
unit is right for your product, and what 
performance you may expect of it. An 
experienced staff of electric heating 
engineers with every required type of 
electric heating unit at their command> 
stands ready to cooperate upon receipt of 
necessary data. Take that step now— 
write us, with a pencil sketch or blue- 
print of the product you wish to heat 

For general information on 


electric heat, mail the coupon 
below with your letterhead. 





EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
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A NEW WIRE FOR MOTORS 
AND TRANSFORMERS 


* 


HIGHLY ABRASION RESISTANT 
4 


LOW SPACE FACTOR 
+ 


WITHSTANDS UNUSUAL HEAT 
¢ 


*“*PAPERITE” is the well-known, time-tested 
Acme Enameled Wire covered with thin, tough 
paper, wound so tight as to increase the diameter 
only 3 mils. Compared with the 5-mil increase of 
a cotton winding, this gives ‘‘Paperite”’’ an excep- 
tionally low space factor and improved heat 
conductivity! 


Due to the special Acme process of applying and 
bonding the tough paper to the enameled wire, 
**Paperite”’ stands an almost unbelievable amount 
of pounding and forming. Try it under a hammer. 
Acme ‘‘Paperite’’ also has an exceptional degree 
of heat resistance. Its dielectric strength is much 
above that of single cotton enameled wire. 


39 


Test Acme ‘‘Paperite 
sample. 


Aeme 


yourself. Write for test 


Wire 


PRODUCTS 





The Acme Wire Co., New Haven, Conn. 
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COILS—M AGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 








Edison General Electric Appliance Company, Inc., General 
Electric Company and Westinghouse Electric & Mfg. Company. 


MANUFACTURERS COMBINE 


Udylite Corporation of Detroit, which supersedes the Udylite 
Company, has acquired the Bright Nickel Corporation which 
will be operated as a wholly owned subsidiary. 

Toledo Precision Devices, Inc., a subsidiary of the Toledo 
Scale Company, has announced the purchase of the Defiance 
Machine Works of Defiance, Ohio, hereafter to be known as 
the Defiance division of Toledo Precision Devices, Inc. Of- 
ficers will be H. D. Bennett, president; G. R. Bennett, vice 
president; W. A. Fink, secretary-treasurer and D. W. Cham- 
plin, general manager. 


ABOUT PEOPLE YOU KNOW— 


Frederick W. Copeland has been elected president of the 
Sullivan Machinery Company. He joined this organization in 
1913 and left in 1934 to assume the presidency of the H. 
Channon Company, from which position he has now resigned. 

E. A. Lindemann has been elected president and treasurer 
of A. J. Lindemann & Hoverson Company. He also continues 
in his position as general manager. 

C. J. Burnside, formerly manager of radio engineering 
for Westinghouse Electric & Mfg. Company, Baltimore, has 
been appointed manager of radio sales. Succeeding Mr. Burn- 
side is Donald G. Little, former chief engineer of the radio 
engineering department. Frank H. Stohr, manager of West- 
inghouse’s combined generator and transportation divisions, 
has been named manager of all industry sales departments and 
has been succeeded by L. B. McCully. 

Elmer C. Kiekhaefer, who until recently was chief engi- 
neer for Stearns Magnetic Mfg. Company, is now associated 
with the Kiekhaefer Corporation as vice president in charge 
of engineering. 

George F. Wales has resigned as chief engineer of the 
stamping plant of the American Radiator Company to devote 
his entire time to industrial product design and the manage- 
ment of the Strippit Corporation of which he is president and 
founder. 

V. A. Sheals has been named assistant designing engineer 
of the cable engineering department of General Electric. For 
the past 8 years he was wire and cable specialist for the New 
York district. 

Paul B. Zimmerman has resigned as assistant to the presi- 
dent of the Norge division of Borg-Warner Corporation and 
entered the advertising agency business as a partner in the firm 
of Grace & Bement, Inc. 

Louis J. Galbreath has been appointed technical advisor for 
the New York district sales division of Revere Ccpper and 
Brass, Inc. He formerly headed the product development de- 
partment. 

Lester A. Lanning, chief metallurgist, has been promoted 
to assistant plant manager at New Departure, division of Gen- 
eral Motors Corporation. He was formerly superintendent of 
the heat treating division and is succeeded by John C. Kiel- 
man. 

Glenn W. Tammen, design director of the western division 
of Designers for Industry, Inc., was elected a vice president 
and director of the company. 


STANDARD ELECTRIC ELECTS OFFICERS 


Officers elected at the annual stockholders meeting of the 
Standard Electric Manufacturing Corporation were Charles A. 
Pierson, president, H. H. Venable, vice president and general 
sales manager, V. K. Perkins, vice president, and E. L. Tait, 
secretary-treasurer. 


NAB AND RMA DISCUSS NEW PROJECT 


Designed in the interests of broadcasters, manufacturers, dis- 
tributors, dealers and servicemen, plans for a national all- 
industry program for general promotion of radio are in prep- 
aration by the National Association of Broadcasters and the 
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YOU COULD NEVER 


GUESS THE 


IMPORTANCE 


OF THIS 


INSULATOR 


This is a porcelain housing for luminous tube 


signs. An accessory—that has made Neon Signs 


an industry in itself. An electrode, the contact 


point between current supply and tubing must fit 


perfectly in this porcelain protective housing. Dust, 


dirt, grime and water must be kept out. It’s a 


two fold solution for an important job. 


And if you're up against a tough insulator prob- 


lem—just send the details to Universal. Our en- 


gineering department will assist you by furnishing 


experimental samples. 


THE UNIVERSAL cay propucts co. 


1540 E. FIRST STREET, SANDUSKY, OHIO 


TORN 


UTE TA SUC LU aS ce 
Y) 


UNIVERSAL MOUNTED 
METAL-GRAPHITE CONTACT 


RESISTANCE 
WINDING 


VITREOUS 


Take an Ohmite Rheostat—check its 
design and construction—then you'll 
know why Ohmite Rheostats are un- 
equalled. Only Ohmite gives you all 
these features: *% Resistance wire is 
wound over a smooth porcelain core— 
held in place, insulated and perma- 
nently protected by Ohmite Vitreous 
Enamel. * Porcelain Core, Base and 
Driving Hub. *% No organic material 
to char or burn; no fibrous material to 
shrink or change with heat or age. 


OHMITE MANUFACTURING COMPANY 


4806 FLOURNOY STREET, CHICAGO, ILLINOIS, USA 


be Kight with OHMITE 


RESISTORS 


RHEOSTATS 
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PORCELAIN DRIVING 
aus 


cp 





*% Metal-graphite contact brush with 
universal mounting insures perfect 
contact with negligible wear on the 
wire. % Smoothness of operation, and 
permanent closely graduated control 
are built-in. *# And there are many 
other exclusive Ohmite features! Wide 
range of 9 Ohmite Stock Sizes from 25 
to 1000 watts—or specially designed 
models to your specifications. Write 
today for Catalog 17. 
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Signal motors are used in 
the Junior Calibrator by 
F. W. Stewart Mfg. Corp., 
340 W. Huron St., Chicago, 
Til. 


Here is one of many applications 
for fractional horse power motors 
in which Signal specializes. If 
you want dependable, priced- 
right motors in the following types 
and power ranges: 


Universal 1/500 to 1/10 H.P. 
Induction shaded pole 1/250 
to 1/12 H.P. 


send us your specifications. 
Signal is a specialist in the small 


motor field, with a background of 
successful motor production dat- 


ing back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
Offices in all principal cities 














Mechanics, too, appreciate the 


Beauty and Serviceability of.. 


Staawiee” 


As a fitting companion for their sensa- 
tional new ‘Torkflash” Tension Wrench, 
Blackhawk Manufacturing Company 
designers wisely chose a modern 
Eclipse Moulded Tool Box of Bakelite. 
The attractive, lustrous black box with 
its rich red cover is not only an addi- 
tional merchandising help to Black- 
hawk, but is one of the many difficult 
and intricate jobs Eclipse designers and 
craftsmen do so well. 


. » 
Eclipse ! 
MOULDED 
HORKELASH 

TOOL BOX 
Moulded for 
B 
ie sisi — Send us your blueprints today 
for quotation. 


Practically every manu- 
facturer can use parts of 
plastic to improve the sale- 
ability of his product. But 
it requires the proper 
plastic for your problem. 








Milwaukee 


: a 


MOULDED PRODUCTS COMPANY 
MILWAUKEE © Wisconsin 


Chicago : Detroit : St. Louis 


® Moulders of 


Bakelite, Durez, Resinox, Plaston, Tenite, Beetle, Etc. 











Call upon Eclipse for an UNBIASED recommendation. 


Eclipse Designers, Engineers, Craftsmen are trained 


in moulding ALL PLASTICS. They know which of the 
ern plastic materials will most 





many available mod . : 
profitably serve your needs. Send blueprints or write 


for salesman to call. 





Radio Manufacturers Association. Appropriations to develop 
this program have been authorized by both associations and 
plans will soon be submitted to the respective boards of di- 
rectors. The public service rendered by radio will be empha- 
sized in the promotion plan, to develop a wider audience for 
broadcasters, more interest in radio and stimulate sales and 
servicing. 


MANUAL FOR ENGINEERS 


Originating from the conception that the practicing engineer 
would welcome a consolidation of the formulas and constants 
for which he is accustomed to search through several volumes 
and that the application of each formula might be explained 
more concisely than in texts devoted exclusively to the process 
of derivation, “The Engineers’ Manual” by Ralph G. Hudson 
offers an exceedingly useful and compact volume. This book 
has just been issued in its second edition by John Wiley & Sons. 
In this new edition the entire chapter on heat and a large part 
of the chapter on electricity have been rewritten and brought 
up to date. 


NEMA’S 1939 PROGRAM 


Concisely stated and clearly indicated, a recent publication by 
the National Electrical Manufacturers Association indicates 
the current program of Nema. In “What Nema Will Do in 
1939” the many services of and opportunities within Nema are 
thoroughly clarified and emphasized for usefulness. 


HEAD, OF ENGINEERING SOCIETY DIES 


Harrison J. L. Frank, president of the American Society of 
Engineering, passed away recently after a short illness. He 
was president of the Bulldog Electric Products Company since 
1915 and before then its secretary and general manager. 


CROSLEY TO EXHIBIT AT N. Y. WORLD'S FAIR 


Plans have been made by the Crosley Corporation for the 
erection of an exhibit hall and broadcasting studio on a plot in 
the New York World’s Fair grounds recently contracted for 
by Powel Crosley, Jr., president. The studio will be used by 
a Middlewestern broadcasting station to bring direct broad- 
casts from the fair to a large section of the Middle West. The 
building will also house exhibits relating to the company’s 
products. 


APEX TO MAKE PLANT IMPROVEMENTS 


Extensive manufacturing improvements in the Apex Electrical 
Mfg. Company plant have been announced by C. G. Frantz, 
president. Plans call for an expenditure of $100,000 for the 
construction of a complete new electric clothes washer as- 
sembly line, new machinery, tools and equipment for increased 
and more efficient production of washers. The new assembly 
line will be of the continuous progressive conveyor type and 
the units will be built complete from frame to crating as they 
move along conveyors in front of the workmen. 

Simultaneously with this announcement, Mr. Frantz an- 
nounced the sale of the company’s factory at Oakland, Cal. 
Increased facilities of the Cleveland plant will permit more 
economical handling of the Western states’ requirements under 
the new setup. 


NEMA MEETING WITH GOVERNMENT HEADS 


The National Electrical Manufacturers Association has ar- 
ranged to use the facilities of the Department of Commerce 
for special meetings to be held in Washington on March 30 and 
31 which will be open to all electrical manufacturers and ex- 
porters of electrical merchandise. Executive heads of the 
Census Bureau, National Bureau of Standards, Patent Office 
‘and Bureau of Foreign and Domestic Commerce will appear 
before representatives of the industry during the meetings to 
discuss the services that each bureau makes available to busi- 
ness. At the dinner meeting on March WO, President Peirce of 
Nema will preside. 
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THAT ENDED THE 


GIANT 
PROBLEM 


Remarkable! The old familiar fable of “Jack and the 
Beanstalk’’"—the hen and the golden eggs—the big 
money-bags retrieved by little Jack—and the fall of the 
giant! 

Yet, in most fields of industry it is equally quite re- 
markable to note that RELAYS by GUARDIAN possess 
the power to overcome many gigantic tasks, where like 
the overgrown ogre, bulky electrical controls or me- 
chanical methods are too unwieldy, too slow. too 
power-consuming to prevail against product design 
problems that RELAYS by GUARDIAN take in easy 


stride. 
RELAYS by GUARDIAN 


Improve your product. Eliminate excessive 
mechanisms. Make your machine more 
responsive, more efficient, less costly, more 
saleable. Get maximum control in minimum 
space with Relays by Guardian. Depend- 
able, uniform control assemblies that will 
speed your production. ... 

ANY QUANTITY-AS YOU WANT THEM-WHEN YOU WANT THEM. 


Stepping Relay Write for Catalog **M”’ Today! 


GUARDIAN \o@ ELECTRIC 








1627 BYP 


Chicago e itt TT} 


y gor At Your 
















Fin ger Tips 


What's the best temperature for heating your compound? . . . You can get it 


by just setting this little dial anywhere from 100° to 500° F., at whatever point 
develops and brings out the best properties of your compound . . . and once 
you've set the dial, the thermostat automatically does the rest ... And pro- 


vides even, uniform, low heat con- 
centration from top to bottom of 
the heater, right up to the desired 
temperature. Then the thermostat 















says “Stop” and holds your com- a 
pound at the correct temperature Lo to 385 Ibs. 


for as long as the heater is plugged 
SLATE LEE I Be, 
in... You can have this selective 
heat control, with its range and 
flexibility, on any of the many 
Sta-Warm Electric Heaters which 
are built in any size or shape, for 
any type of material, to any heat 
specifications . . . Write today for 
facts and figures on what Sta-Warm 
thermostatic heating can do on 
speeding your production schedule, 
in cutting your costs. 


STA-WARM ELECTRIC CO. 


565 N. CHESTNUT ST., RAVENNA, OHIO 
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“THIS 

SPECIAL STEEL 

SOLVED OUR 
PROBLEM” 




































@ Thomas Engineers had been selected to specify the 
analysis, temper and finish of the steel to speed up this 
particular work and improve the product. The man on 
the job reports . . “This special steel solved our problem.” 
You may find a better steel by the same process. When 
the right Thomastrip goes on the job you can expect 
definite improvements. 


Thomastrip is made in many electro-coatings as well 
as bright finish—accurate to specifications—uniform coil 
after coil—and dependable for every purpose where 
cold strip steel is used. 





BRIGHT FINISH UNCOATED 
ELECTRO NICKEL COATED 
ELECTRO ZINC COATED * 
ELECTRO BRASS COATED BF 0%, 

ELECTRO COPPER COATED snip @p sree ¢ , 
ELECTRO BRONZE COATED 


THE THOMAS STEEL CO. Warren, 0. 


Specialized Producers of Cold Rolled Strip Steel 









a ag we 


Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 
































These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 


A BETTER 
- ROTOR- 
| i t ’s | _ bearings. 


$:il- Fos b raze d I For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 


The makers of this rotor after extensive tests now Me TI AAI Glare 
use Sil-Fos Brazing Alloy to join copper rotor 
bars to end rings in preference to other brazing 
alloys because— 


time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted, with enclosed coils 
and oil-sealed gear trains. Output shafts have two 





@ Sil-Fos, flowing at 1300°F., avoids high temper- 
atures and damage to metals. 


@ Strong, ductile Sil-Fos joints reliably withstand 
vibration and the heat of operation and overload. 


@ Joints are high in electrical conductivity—as 
high as the metals themselves. 


@ A small amount of Sil-Fos does the job in fast 7 dependability Pat A 


time using less gas—it’s economical to use. 


por constant 


Wek cata! TR aE 
The rotor in the photograph has 96 brazed joints. 
Notice their smooth appearance. No finishing < " \ TA C i 
work is necessary. This is another time saving a fy i 4 | T is 
feature Sil-Fos makes possible. 


Sil-Fos is widely used on many kinds of electrical 4 6) \ TAC iB 


equipment for joining copper, brass and bronze. 
Are you acquainted with its cost reducing possi- 
bilities on your work? Write us for full details— 





Contact points ‘‘make end break" ae oe times each 


second. In e 
i a racing cars that roar over Utah's salt beds at the terrific of 300 miles per hour, 
ask for Bulletin 53-E. contact points ‘‘make and break"’ 1,000 times a sec Although lost in the me- 
chanism of your eee this relentless hammer, Relea of contact points is 
nevertheless the heart of the job. That's why Callite insists on precision workmanship 
all the way. That's why manufacturers contact Callite for contacts. 


No matter what you require in contacts or in contact material, Callite can supply 
HA A Nl » Y AND by A Re | A it. Our engineering department will be glad to assist in obtaining the most eco- 
nomical solution to your production problems. Your inquiries are invited. 


iy. ato wild fs 








PRODUCTS ah 
547 39th STREET, UNION CITY, N. J., U.S. A. 


ELECTRICAL MANUFACTURING 









of the 
1 hour, 
me- 
oints is 
nanship 


supply 
st eco- 








“STRAIGHT-LINE” 
PRODUCTION 


Here is a set-up that takes the 


Moulding 
Design 


headaches out of moulding—a 
service designed to act as 


your moulding department 


without the necessity of Wy 
your bearing the _ top- Making 


heavy overhead. 


For full details send 


| ORY se 
Moulding 


for our folder, 

“Here is a_ plant 

Maybe it’s a job for 
THIOKOL 


Write us for complete 
information 


Kuhn & Jacob 


1204 Southard St., Trenton, N. J. 


New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 


that fits into Your 


Factory Picture.”’ 


Detroit 
Frederick Post 
Co. 
Fort Wayne 
Fort Wayne 
Blue Print 
& Sup. Co. 
Fort Worth 
Majestic Repro- 
duction Co. 
Houston 
Ask your = Guit Blue 
POST man Print Co. 


for Indianapolis 

. Indianapolis 

BLUE PRINTS attractive onite brite 
TRIAL & Litho Co. 

KIT Kansas City 
Western Blue 

Print Co. 

Knoxville 


Photo unre f h Sehorn & 
] pnnedy 
touched. All or sfarp Ke 


drawings detail and a 
e.made with legibility Corp. 

5H Pencil. Milwaukee 

‘ The new short cut Frederick Post 


to INK-QUALITY [o..s, “iS 


Biue or Blacline Qxiahoma City 
Prints from pencil 4 & E. Equip- 
drawings — Trans- ment, Inc. 
parent, Erase-able, Omaha 
your Sizes. ‘Phone Standard Blue 
your POST man for _ Print Co. 
a FREE Try-it- Philadelphia 
yourself Kit. Philadelphia 
Blue Print 
Co. 
Chicago Pittsburgh 
Frederick Post Co, American Blue 
Horders, Inc. Print Co. 
Cleveland Portland 
City Blue Print- J. K. Gill Co. 
ing Co. St. Louis 
Dallas Service Blue 
The Rush Co. Print & Photo 
Dayton Copy Co. 
Gem City Blue Seattle 
Print & Sup. Co, Kuker-Ranken, 
Denver Telens 
H. R. Me 
! feininger Toledo Blue 
Print &Pa- 
THE FREDERICK POST CO., BOX 803, CHICAGO a Co. 
ulsa 
Incities notlisted, Birmingham Boston Buffalo Triangle Blue 
see local drafting James A. Head, Boston Blue Buffalo Blue Print & Sup 
material dealer. Inc Print Co. Print Co. ply Co. 


(ee 
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How These 
Clean-Punching Sheets 


SPEED UP 
PRODUCTION 





























‘T has happened in dozens of well-known electrical manu- 

facturing plants. With the introduction of U-S-S Elec- 
trical Steel Sheets, production of laminations has been 
speeded up 30, 40, and in some cases, 50 per cent. 

The explanation? 

Carnegie-I[llinois has developed a method of controlling 
the making of electrical steels which insures both maximum 
punchability and thorough uniformity. This brings you 
three positive benefits, each of which tends to speed up 
production and reduce manufacturing costs: 

1. LESS TIME LOST. Once the press is adjusted, no further ad- 
justments are required due to variations in the steel. 
2. LONGER DIE LIFE. You get more punchings from each press 


set-up, because these sheets are easier on dies—in some 





cases die life has increased 50 per cent. 
3. FEWER REJECTS. These sheets produce clean laminations, 
free from burrs, chips, or splits. Rejects become so rare that 
your scrap heap will think it’s in another depression. 

Use U-S-S Electrical Steel Sheets and the engineering 
service to which their use entitles you. It will pay you to 
ask one of our specialists to call. 


(P53 ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 
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ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 
ALLOYS, Bronze 
Sunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Copper 
American Brass Co., Waterbury, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
| *‘Dowmetal 
ALLOYS, Low Melting and Bismuth 
Cerro De Paseo Copper ¢ Dp 1 Wa New York 
| N Y Cerromatrix Cer t Cerrobend 
ALLOYS, Nickel 
nternational Nickel Co,, Inc., 67 Wall, New York, 
| - ¥ 
ALLOYS, Permanent Magnet. See Mag- 
' nets, 
: ALLOYS, Resistance 
' Driver Co Wilbur B., Newark, N. J. 
} Driver-Harris C« Harrison, N. | 
; Hoskins Mfg. Co., Detroit, Mich. 
| 
. ALLOYS, Zinc 
; New Jersey Zinc Co., 160 Front, New York, N. Y. 








~ ARMATURE STANDS 
Up To 14” Dia. 


Left: 
Clamp-On 
Type 


$3.50 per 
peir. 


Right: 
Portable 
Type 
$3.00 per 

pair. 





Patent applied for 


DOWICK BROS., INC. 


671 COMMUNIPAW AVE., JERSEY CITY, N. J. 











Insulate bare wire with LAVOLAIN ball and 


socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown '» size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


V4 0) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


Tt years of carbon 
ngineering available on request. 


WRITE FOR CATALOG. 
Becker Brothers Carbon Co. 


- . e CICERO, Ui.bs 
3450 Ny 52nd PWT Suburb of Chicago 


Ex) : B 


Ul Fea e hoe 


1e experience of 27 





BRUSHES, Commutator 


MATERIALS + ELECTRICAL & MECHANICAL PARTS - EQUIPMENT - FINISHES 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill. 

General Electric Co., Schenectady, N.Y. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

BUSHINGS, Bronze. See Bearings & 
Bushings, Bronze. 

BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 


ALUMINUM ings & Bushings, Non-Metallic. 


Aluminum — of America, 2179 Gulf Bldg., Pitts- 
burgh, a. 
BUSHINGS, Non-Metallic. See Bearings 
AMMETERS. See Instruments & Bushings, Non-Metallic; Ceramics, 
BUSHINGS, Porcelain. See Porcelain. 
ARMATURE STANDS : 
Dowick Br Inc., 671 Communipaw Ave., Jersey City, 
N. J CABLE, Heavy Duty 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 





; land, O. (United States Steel Corp. Subsidiary.) 
ARMORED CABLE, Strip Boston Insulated Wire & Cable Co., Dorchester, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- General Cable Corp., 420 Lexington Ave., New York, 
land, O (United States Steel Corp. Subsidiary.) me 
General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
. ais © ali “Gilyptal,”’ ‘‘Versatol.’’ 
ATTENUATORS. See Resistors, Radio  Rockhestos’ Products Corp., 734 Nicoll, New Haven, 
Control. Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
5. Gr 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


BEADS, Insulating 


Dunn, Inc Struthers, 134 N. Juniper, Philadelphia, 7 

Pa ‘Fish Spine.’’ CABLE, Microphone, Speaker & Battery 
Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ American Enameled Magnet Wire Co., Port Huron, 
Steward Mfg. C¢ Db. M Chattanooga, Tem Mich. 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


BEARINGS, Ball and Roller Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Bearings Co. of America, 519 Harrisburg Ave., Lan General Cable Corp., 420 Lexington Ave., New York, 
caster, Pa Pa es 
Fafnir Bearing Cc New Britain, Conn. Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
New Departure, Division General Motors Corp., Bris- Mass. ss i 
tol, Conn Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Norma-Hoffmann Bearings Corp., Stamford, Conn. 
, a , Inc., Front & Erie Ave., Phila CABLE, Asbestos Insulated 
5 F American Steel & Wire Co., Rockefeller Bldg., Cleve- 
a land, O. (United States Steel Corp. Subsidiary.) 
BEARINGS, Oil-less. See Bearings and _ Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Bushings, Graphite; Bearings and General Cable Corp., 420 Lexington Ave., New York, 
Sean Rat aamrek 7 ~ staliie so 
Bushings, Non-Metallic. General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. “*Deltabes- 
BEARINGS & BUSHINGS, Bronze ton.” e . 
3unting Brass & Bronze Co Toledo Oo Rockbestos Products Corp., 734 Nicoll, New Haven, 
2 , , Conn. ‘‘Rockbestos A. V. C.’’ 
BEARINGS & BUSHINGS, Graphite : 
Sunting Brass & Bronze Co., Toledo Oo CAMBRIC AND CANVAS, Varnished. 
General Electric Co., Section B-29. Plastics Dept., See Cloth, Insulating. 
Pittsfield. Mass 


CANDLES, Fixture. Vul- 


ecanized Fibre. 


See Tubing, 
BEARINGS & BUSHINGS, Non-Metallic 


3randywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del ~ S 
Continental-Diamond Fibre Co., Newark, Del. CAPACITORS. See Condensers. 


Formica 
cinnati, O 

General Electric Co., 
Pittsfield, Mass 


Insulation Co., 4638 Spring Grove Ave., Cin- 

CASTINGS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


Section B-29. Plastics Dept., 


Mica Insulator Co., Dept. 31, 260 Varick, New York, 

N. E **Lamicoid.”’ 

National Vul anized Fibre Co., Wilmington, Del. CASTINGS, DIE 

= Co., Melrose Park (Chicago), Ill. “‘Insu- Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
- burgh, Pa. 

Waterbury Button Co., Washington Ave., Waterbury, Kacantaaes <a Co., Waterbury, Conn. 

Conn Dow Chemical Co., Dowmetal Division, Midland, Mich. 

‘“‘Dowmetal’’ (Magnesium Alloy). 
BELLOWS 


Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


CASTINGS, Magnesium Alloy 


BELTS, Fan (V-Belts, Cog Belts) en ,, Dowmetal Division, Midland, 
Dayton Rubber Mfg. Co., Dayton. O. 2 ‘ vai 
BERYLLIUM COPPER. See Copper CASTINGS, Monel, Pure Nickel, Nickel 
Pane llé 
seryllium. International Nickel Co., Inc.. 67 Wall, New York. 
BEZELS & CRYSTALS “i 
American Emblem Co., Inc., Box No. 116R, Utica, CASTINGS, Phosphor Bronze 
ee x. Sons. 1 LF 93 Uni lent Bunting Brass & Bronze Co., Toledo, O. 
ts ne ae 393 Union, Allentown, §eovill Mfg. Co., 65 Mill, Waterbury, Conn. 
BLADES, Fan. See Wheels, Blower and CELLULOSE ACETATE COMPOUNDS. 
Fan. See Plastics. 
BLOWER WHEELS. See Wheels, Blow- CEMENT, Commutator 
er. Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 


BLOWERS, Armature Mica ee Co., Dept. 31, 200 Varick, New York, 
mS 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 
CERAMICS. Bushings, Washers, Special 
BLUE PRINT PROCESS Shapes 7 Tai 
Ozalid Corp., 354 Fourth Ave., New York, N. Y. (See also Porcelain.) 
(Also White Print Process.) Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


Louthan Mfg. Co., East Liverpool, O. 
BOLTS, NUTS AND SCREWS Steward Mfg. Co., D. M., Chattanooga, Tenn. 
American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn 
Ryerson & Son, Inc., Jos. T, Chicago, II. CHAIN, Socket 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, 
Conn. 


BOXES AND CARTONS 


Gaylord Container Corp., St. Louis, Mo. CIRCUIT BREAKERS 


Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
General Electric Co., Schenectady, N ; 
BRASS, BRONZE AND COPPER Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
American Brass Co., Waterbury, Conn. Cirk-it.”” . J fe 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
finished Brass Sheets.) 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. CLIPS AND MOUNTINGS, Fuse 
rs sco. §=Copp ., 5629 Madison 
BRONZE BARS, Solid and Cored ~~ * any > Products, Inc., 5629 Madiso 
Bunting Brass & Bronze Co., Toledo, O. Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, III. 
BRONZE SHEETS. See Brass, Bronze Patton MacGuyer Co., 17 Virginia Ave., Providence, 


and 


BRUSH SEATERS. 


Eee: Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Button Co., Washington Ave., Waterbury, 


See Seaters. Conn. 
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@ Our job is to produce 
Ny ol dP) el ee ea 
OM. ae ee 

ery individual requirements. 

uron, We are doing just that, 
satisfactorily and econom- 
ically, for many exact- 
ing buyers. Send us your 
inquiries; no obligation. 
PGi Mot) tae mee 

Fo ti POLI) 

ary.) 

Mass 

York, 


and 
tabes 


[aven, 
shed. 
Vul- 


as Custom Built 


Pitts- 


to Exact Requirements 


Here is another example of how Ohio creates motors of 


| Mict : : : 
— special types and designs, motors that become an integral 
an part of the machine or appliance which they power. 


Pitts- 


fidland, sce . 
Send or Phone for Illustrated Catalog This new torpedo-shape motor offers minimum inter- 
Nickel ference to the flow of air. Its design blends beautifully 


eae A y THE QUADRIGA MFG. CO. with the large air circulators which it powers . . . both 
bs 209 West Grand Avenue, Chicago, Illinois from the standpoint of finish (black crackle) and shape. 
It drives fans 22 to 30 inches in diameter. 


i 4 This new motor is now being made in single speed or 

iT i f, two speeds. The single-speed is generally 1140 RPM. 

q The two-speed motor is controlled by a two-speed 

| I 2 NY ee oi! | | a Na toggle switch and is made in 860 and 1140 RPM, also 

os Saae i ; a 1140 and 1750 RPM. In either single or two-speed 


re motors thermal cut-out switch for protection of the motor 
is supplied if desired. This is a split-phase long-hour 


SAVE MONEY ON CUSTOM-MADE SMALL operation motor with low starting current. It is available 
PRECI in either totally enclosed or open ventilated frame. 
SION PARTS If you would like effective assistance in solving your 
for Instruments, Cameras, Appliances etc. motor problems, call on Ohio Engineers. Their aid 
re is yours for the asking. 


special 


‘idgeport, 4 


@ Our special department 
equipped with high-speed auto- 
matic machines especially de- 


signed for the purpose — is THE OHIO ELECTRIC 


prepared to handle your quan- 


= “Re tity production requirements MANUF ACTURING co. 


exactly to your specifications 


y N. Y. S 1 s bl ts St les . 
rs ee ro “ts 5905 Maurice Ave., Cleveland, O. 


Address: Custom Parts Dept. 
Madison 


seis 3 WALTHAM 
», Ill 
rovidence, WATCH COMPANY | 

fich. Waltham, Mass. 


Vaterbury, 
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MAGNET 


Electrical Coil Winding Co. Est. 


2731 Saunders St., Camden, N. 3. 1924 










SOLENOID 





Magnetic Valves 


to control electrically 





the flow of 
STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 





When You Buy Certified Felt 


YOU ARE BUYING 
FELT INSURANCE! 


Look for the Certified Felt 
Label when you buy! 


THE FELTERS COMPANY, INC. 

Manufacturers of Certified Felt, DU- 

FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 


Branch offices in principal cities 





CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co.. Wm., 276 Fourth Ave., New York, 
NN. ¥. “Sasbe.” 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
es; ee “‘Armatite,”’ ‘‘Empire.”’ 

Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 

Armature and Field. See Coils. 

Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 

Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils. 

Radio Frequency. See Coils, Radio Frequency. 
Resistance. See Units and Elements. 

ao and Spreaders. See Winding Machines, 

Soil. 


COILS 

Acme Wire Co., New Haven, Conn 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago. III. 

Dano Elec. Co., 93 Main Winsted, Conn. 

—_ & Co., Inc., Dean W., 549 W. Fulton, Chicago, 


Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 
General Electric Co., Schenectady, N. Y. 


COILS, Radio Frequency 
Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters. Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass., ‘“Hi Farad.’’ 

B. L. Elec. Mfg. Co., St. Louis, Mo. 
Cornell-Dubilier Fler. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 
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Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
‘“*Tobe.”’ 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Mass. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
“*Filter-Mite,’’ ‘‘Micranol,’’ ‘‘Tobe.’’ 

General Electric Co., Schenectady, N. Y. 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONNECTORS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, 


CONTROLLERS, Motor 

(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


> 


Pa. 
General Electric Co., Dept. 6-A201, Schenectady, 
| 


Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. . 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, 

Luxtrol Co., Inc., Dept. B, 54 W. 21st St., New York, 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Weston Elec. Instrument Corp., 5882 Frelinghuysen 
Ave., Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, III. 

Brown Instrument Co., Div. of Minneapolis-Honey- 
= — Co., 4466 Wayne Ave., Philadel- 
phia, <* 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze 
and Copper. 


COPPER, Thin-Sheets (Electro-Deposi- 
tion) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
Aaniee Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, III. 
Driver Co.. Wilbur B.. Newark, N. J. 
een. Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section ¥-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ““Deltabes- 
ton.’’ 

ane Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 734 Nicoll, New Haven 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, WI. 

eirebe Wire & Cable Corp., 710 Main, Holyoke. 
MASS. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, III. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. 


CORES, Resistor and Resistance Coil 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., Trenton, N. J. ‘‘Thermolain,’’ 
*‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins Cotter. 


COUNTING DEVICES. See Controls, 
Electronic; Tachometers. 














COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Hilliard Corp., 106 W. Fourth, Elmira, N.Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molded. See Bezels & 
Crystals. 

CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chi- 
cago, TIIl. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


DECORATIVE METAL SPECIALTIES. 
See Escutcheons; also Name Plates; 
also Stampings, Metal. 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 
American Emblem Co., Inc., Box No. 116R, Utica, 
ys E 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 
Chicago Molded Products Corp., 1024 Kolmar Ave., 


Chicago, Ill. 
Richardson Co., Melrose Park (Chicago), Ill. 
Stein & Co. Wm. P., 424 St. Paul, Rochester, N. Y. 
Waterbury Button Co., Washington Ave., Waterbury, 


Conn. 


DRAWING EQUIPMENT 
Post Co., Frederick. Box 803, Chicago, Ill. 


DRILLS, Portable. See Tools, Portable. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, 0. 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 


ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 


ENAMELING MACHINES. See Ma- 
chines, Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, IIl. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, 
P. O., Philadelphia, Pa. 


ESCUTCHEONS 


American Emblem Co., Inc., Box No. 116R, Utica, 
eS 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


EYELETS 


American Brass Co., Waterbury Brass Goods Branch, 


Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury, 


Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air 
Gap. 


FELT 

Felters Co., Inc., 201 South, Boston, Mass. , 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ti. 


FILTERS, Radio Interference 

Aerovox Corp., New Bedford, Mass. os - 
Deutschmann Corp., Tobe, Canton, Mass. Tobe, 
“*Filterette.”” 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


FERRULES 


American Brass Co., Waterbury Brass Goods Branch, 


Waterbury, Conn. 
Patton-MacGuyer Co, 17 Virginia Ave., Providence, 
m2 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FIBRE, Vulcanized 

Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cod- 
ite,"” ‘‘Vulcoid.”’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washing- 
ton Blvd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. 


**Peerless,”’ ‘‘Vul-Cot.’” 
Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, II. 


Taylor Fibre Co., Norristown, Pa. 


ELECTRICAL MANUFACTURING 
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SURC SOFLEX FLEXIBLE 
INSULATING TUBING 


For Manufacturers of: 






Motors and Motorized Machines 
Radio Sets and Apparatus 
Electrical Appliances of all kinds 








Machine Tools 


Coils and 


all electrical products 


where tubing and sleeving is 











Electric Instruments, Signalling necessary. And other mechanical 
Apparatus purposes. 

Switchboards, Condensers, Relays Also for Motor Repairers and Elec- 
etc. trical Equipment Rebuilders. 





Patented Process of Specially Constructed Vynil 


It has remarkable physical, electrical and chemical properties. 
It Is eatonty smooth, uniform, and homogeneous. 

Extra flexibility. Can be actually tied in knots. 

Smaller O. D. also telescopes easily. 

High heat resistance -0°F—300°F. 

High Tensile Strength. 






Non-inflammable. 


Does not support combustion. 


Orone proof. 





Non-ageing. 


Dielectric Strength 750-1000 Volts per Mil thickness. 










Unaffected by organic acids, dilute acids or alkalies. It is completely insoluble 
in gasolene, oil, alcohols, ethers, esters, ketones and aromatic hydrocarbons. 


19 Standard colors, plus additional off shades 


Stock Carried in Boston. Can be furnished cut to length. Immediate 
Shipment. Full line of Insulating Material. 


Write for test data and further Information and 
Prices. No obligation. 


We can also furnish Surco-Soflex Covered Insulated Wire. 


SURPRENANT ELECTRIC 
INSULATION COMPANY 
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BODINE has a 
Seed Reducer Mofor 


BOSTON, MASS. ([QUXeDXUrSS 
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THE HILLIARD OVER- 
RUNNING CLUTCH... 


Four important functions: 


automatic dual drive operation 
ofany equipment with any type 
of prime movers 


—automatic operation of 2-speed 
drive 


as a ratchet, permitting infinite 
adjustment 


—as an automatic back-stop 
Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION. ..SLIP...SPECIAL 


THE HILLIARD CORPORATION 


106 WEST 4TH ST. ELMIRA, N. Y. 








MARCH 1939 
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INSTRUMENT  LITTELFUSES 

for meters, 1/200 amp. up. HI- 

VOLT LITTELFUSES for trans- 

a pe etc., 1000, 5000, 10,000 

volt ranges; |/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO g£oR 


FUSES; f ti t 
use mounting, etc. CATALOG 


SS a eee 


SPECIALISTS IN GEAR AND 
MULTICUT... 


In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Our 
engineers work with you 
direct, insuring satisfaction, 
service and economy. An 
inquiry in no way obligates 
you. Write today. 


at MACHINE & GEAR CO. 


Siti e) ga 8) at alee en ae 


NEW TYPE No. 100 

l-inch Jewel Assembly 

“2 Uses Mazda $6 lamp removable 

from front of assembly. Con be 

furnished with smooth or foceted 
jewels — Colors optional 


Write for complete catalogue Extremely low price 


MANUFACTURED BY 


ea ay et 
134 Liberty Street, New York, N. Y. 


FIBRE, Phenol. See Plastics. 
FINISHES 
(Paints, Lacquers, 
Aluminum Company of 
Pittsburgh, Pa 
General Electric Co., 


Enamels. ) 
America, 2179 Gulf Bildg., 


Appliance and 


Section Q-921 


Merchandise Dept Bridgeport, Conn 
Maas and Waldstein (« Newark, N. J a 
lioxalin Flexible Lacquer Co In Box 5812, Eliz 


abeth, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Enameled 
Mich. 

TRoston Insulated Wire & Cable Co., 

General Cable Corp., 420 Lexington Ave., 
my me 

General Electric Co Section Q-921 Appliance and 
Merchandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, 
Mass 


Rome 


Magnet Wire Co., Port Huron, 


Mass. 
York, 


Dorchester, 
New 


Holyoke, 


Cable Corp., 330 Ridge, Rome, N. Y. 


FLEXIBLE RESISTORS. See 
sistance Line. 


Cords, Re- 


FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 
General Electric Co., Schenectady, N. Y. 

FUSES, Enclosed 

General Electric Co., Section Q-921, Appliance and 


Merchandise Dept.. 
Littelfuse, Ine., 4252 
Trico Fuse Mfg. Co., 

“Kantark.”’ 


Bridgeport, Conn 
LineolIn Ave., Chicago TH 
Milwaukee, Wis “Trico,’’ 


FUSES, Potential 
Littelfuse, Inc., 4252 
(Surge Protectors.) 


GASKETS, Fibre. See 


Lincoln Ave., Chicago, Til. 





Fibre, Vulcanized. 
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GAUGES, Air 


Ideal Commutator 
more, Ill 


Gap 


Dresser Co., 1008 Park Ave., Syca- 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 
Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Dei. 

Kormica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati Oo 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming- 
ton, Del 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Tl 

General Electric (C Section Tk-29, Plastics Dept., 
Pittsfield, Mass “Fabroil,’’ ‘“Textolite.’’ 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
N. Y “‘Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson C« Melrose Park (Chicago), Il] 

Taylor Fibre Co., Norristown, Va 


GEAR- awan 5 aeeee 
General Electric Co., Schenectady 


N. Y. 


GEAR STOCK, Laminated. See Plastics; 


also Gears & Pinions, Non-Metallic. 
GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Be 
Bushings, Graphite. 


sarings & 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., 
delphia, Pa 


Phila- 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. 


Elements, Resistance 


See Units and 


Heating. 


INSTRUMENTS, Drawing 


Post Co., Frederick, Box 803, Chicago, Il. 


INSTRUMENTS, Laboratory re 





General Electric Co., Schenectady, N 
General Radio Co., 30 State, Cambridge, Mass. 
G M L aboratories, Inc., Dept. G, 1731 Belmont Ave., 
ic Til. 
lec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Triplett E Instrument Co., 313 Harmon Ave., 
Bluffton, O 
Weston Elec! Corp., 582 Frelinghuysen 


Instrument 
Ave., Newark, N J 


INSTRUMENTS, Portable and Switch- 
board 


General Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass 
H-B Elec. Co., Ine., 2531 N. Broad. Philadelphia, Pa 
Triplett Elec! Instrument Co., 313 Harmon Ave., 


Bluffton, O 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 
Weston FElecl. Instrument Corp., 582 F re linghuysen 


Ave., Newark, N “‘Tiluminometer,”’ ‘‘Pin-Jack.’ 


INSTRUMENTS, Resistance Bridge 
General Electrie Co., Schenectady, N. Y. 


General Radic Co., 30 State, Cambridge, Mass 


INSTRUMENTS, Speed 


‘Tachometers. 


Indicating. See 


INSULATION (Insulating) (Insulators) 


Beads See Beads, Insulating. 
sushings See Ceramics. 
Ceramic See Ceramics. 
Cloth See Cloth, Insulating. 
Composition. See Plastics 


Compounds See 
Compounds. 


Varnish, 





Fibre. See Fibre; also Plastics. 

Lava. See Ceramics 

Mica See Mira 

Molded See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre. See Plastics 

Plastics See Plastics 

Porcelain. See Porcelain. 

Slot See Paper, Insulating; also Cloth, Insulating 

Tape. See ape. 

Tubing See Tubing, Varnished Fabric; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Tibre 

Varnish See Varnish, Insulating. 

Wax See Wax and Compounds. 


INSULATION, Glass 


Owens-Corning Fiberglas Corp., 
Structural Prods. Lab., 


Dept. M, 
Newark, O. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 
more, Ill 

Sta-Warm Electric Co., 565 N. 

Trent Co., Harold FE. 


Chestnut, 
619 N. 54th, 


KNOBS, Radio and Instrument 

American Insulator Corp.. New Freedom, Pa. 

Chieago Molded Products Corp., 1024 N. 
Chicago, Tl 


Kurz-Kaseh, Ine., Dayton, QO. 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 
LACQUERS. See Finishes. 


Insulating; also Wax and 


Industrial & 
‘‘Fiberglas.”’ 


1008 Park Ave., Syca- 


Ravenna, O. 
Philadelphia, Pa. 


Kolmar Ave., 


LAMINATED PLASTICS. See Plastics, 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 
General Electric Co., Incadescent 


Lamp Dept., Cleve- 
land, O. 


LAVA. See 


Ceramics. 


LEADS, Flexible. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, IN. 


LIGHTS, Pilot or Indicator 


Dial Light Co. of America, 134 Liberty, New York, 
N. ¥. 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 


Lock Washer. 

LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
Iisco Copper Tube & Products, Inc., 
Rd., Cincinnati, O. 
Krueger & Hudepohl, 3rd & Vine, 


5629 Madison 


Cincinnati, O 


ee eras Co., 17 Virginia Ave., Providence, 
. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE TOOL DRIVES. 


See Drives, 
Machine Tool. 


MACHINERY, Spring-Making 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, Wire-Making 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINES, Drafting Room 


Ozalid Corp., 354 Fourth Ave., New York, N. Y. 

MACHINES, Impregnating 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 
MACHINES, Riveting 

Tubular Rivet & Stud Co., Wollaston, Mass. 
MACHINES, Screw-Driving (Power) 
Reynolds Screw Driving Machine Co., 612 W. Lake, 


Chicago, Ill. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Electrical Coil Winding Co., 
N. (Small. ) 

Ohio Elec. Mfg. Co., 


2731 
5905 Maurice Ave., 


MAGNETS, Permanent 


Saunders, Camden, 


Cleveland, O. 


Cinaudagraph Corp., Magnet Alloy Div., Stamford, 
Conn. ‘‘Nipermag.’’ 

General Electric Co., Schenectady, N. Y. 

Simonds Saw & Steel Co., Lockport, N. Y. 

MANUFACTURING, Contract 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, ? ze 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

MEGOHMMETERS. See Instruments. 

MELTING POTS, LADLES. See Pots & 
Ladles. 

METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 12 
“‘Nickeloid,”’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, J. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J.  “Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. ‘‘Truflex.’’ 


Second, Peru, I. 


Newark, N. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*Wilco.’’ 

METERS. See Instruments. 

MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’’ 

General Electric Co., Section M-619, Insulating Ma- 
terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Blvd., 
Macallen Co., 


Chicago, Ill. 
16 Macallen, Boston, Mass. 
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Manufacturers Who Want Quality Use 
ae = MADE SOLENOIDS 


Users of Davis-made Solenoids 
are steadily increasing because 
engineers know that they are 
precision made to give faultless 
performance. 


When you need solenoids — 
coils — kickers — magnets 
Davis Engineers can help you. 
Complete design and engineering 
; facilities are at your disposal, and 
Special features are low unit cost and samples furnished to suit your 


compactness. Sizes from 1% @”21 34” to j ‘ 
3”x3”. Strokes from5<” to 2”, delivering exact needs. Details and quota 


up to 35 pounds at end of the strokes. tions on request. Write 


DEAN W. DAVIS & CO., INC. 


547 W. FULTON ST. CHICAGO, ILL 
COILS FOR EVERY ELECTRICAL PURPOSE 





T nese etched dials, produced by Grammes 
for use in broadcast-control equipment by 
RCA, embody an outstanding combination of 
accuracy-plus-beauty. Consult Grammes on 
requirements in Decorated Metal. We 
are equipped to satisfy to the letter ai! 
your specifications, no matter how un- 
usual or exacting they may be. Phone, 
wire or write for full particulars—today. 
Representative in all leading cities. 


“MASTER CRAFTSMEN IN METAL” 


L. F. GRAMMES & SONS, INC. ““3%e« 
393 UNION STREET, ALLENTOWN, PA 


SPEED UP PRODUCTION 
SLOW DOWN COSTS! 


SOLDERLESS 7 7 
sS— Sy Va ress WIRE 
CONNECTORS 
Make a stronger mechanical, better electrical 
joint in one-fourth the time required to make a 


solder-and-tape joint! Just skin wires, screw on 
w— an Ideal Connector and joint is complete. 
Write for samples. 


(ak No open-flame hazards—Connector is un- 
affected by heat, cold or moisture. 

ELECTRICAL PRODUCTS DIVISION 

IDEAL COMMUTATOR DRESSER COMPANY 


Fully approved — Listed by 
1008 Park Avenue Sycamore, Illinois 








Underwriters’ Laboratories, Inc 





Read... 
HOW TO PREVENT YOUR 
PRODUCT FROM CAUSING 
RADIO INTERFERENCE. 


a feature article in this issue 


on page 31 


MARCH 1939 


CERRO ALLOYS save money 
in progressive shops 
















CERROMATRIX secures die 
parts without necessity of 
accurate machining. Melts 
at 250° F. Expands slight- 
ly on solidifying. It saves 
2 to 200 hours in time. 
Many other valuable uses. 


CERROBASE is used for du- 
plicating master patterns 
accurately, quickly and in- 
expensively. It is absolute- 


ly non-shrinking. Melts at 
255 F. Is widely used in 
many other applications. 










CERROBEND is used as a 
filler for bending tubing 
and metal moulding with- 
out buckling. Melts at 160° 
F. (less than boiling water). 
Also useful in many other 
metal -working tasks. 


Ya Cla lt) ae 


CERRO DE PASCO COPPER CORPORATION 
44 WALL STREET «© «© «© «© NEW YORK, N. Y. 
BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
CANADIAN REPRESENTATIVES: DOMINION MERCHANTS LTD., MONTREAL 


INSULATION; 


for Transformers 


Varnished TUBING and 
Saturated SLEEVING 


= 





Macallen 


MICA 







i « 









Manning 


INSULATING &= —— 
PAPERS — 


= 






Vartex 
VARNISHED 
CAMBRIC 
Dolph’s ed Cotton, Asbestos,Glass 4 
\ Yeo TAPESand ot. 
heaneneneiouns JE SLEEVING “=t— 





Also a complete stock of standard electrical insulating 
materials for motors, radio devices, and other types of 
electrical equipment. Write for catalog and samples. 


INSULATION 
MANUFACTURERS CORPORATION 


a teh ee r-rel: 
Cleveland, Ohio 


565 West Washington Bivd. 
OUT t Te Mee 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 
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For air conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 





$3.00 less 40% to the trade. Order 
sample today. Solenoid valves 
for water, gas, air, steam or oil. 


Ta eal) Ue 


105 MT. HOPE AVENUE, ROCHESTER, N. Y. 





Maintain a constant 
level of oil in bear- 
ings, gear housings, line shafts,etc. 


They modernize your equipment @ 
give that added sales feature @ re- 
duce selling resistance @ guarantee 
proper lubrication @ place you a 
step shead of your competitor. 


TRICO FUSE MFG. CO. BT s3 


FOR 
MILWAUKEE, WIS., U.S. A. LITERATURE 





FRANKLIN VULCANIZED anit 
FRANKLIN LAMITEX 


(LAMINATED BAKELITE) 


SHEETS — RODS — TUBES — WASHERS 
SPECIALISTS IN PUNCHINGS AND 
FABRICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY. 
(Also Fiberboard Sheets and Fibertuf Tubes) 


_ FRANKLIN FIBRE-LAMITEX CORP 
190 E. 12th St., WILMINGTON, DEL. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Micanite.’ 
New England Mica Co., Inc., Waltham, Mass. ““Y-26."’ 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J 

Mallory & Co., P. R., Inc., Indianapolis, Ind 


MONEL METAL 

Driver-Harris Co., Harrison, N. J. 

Driver Co., Wilbur B., Newark, N. J 

International Nickel Co., Inc., 67 Wall, New York, 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 


MOTOR GENERATORS 
General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, 
Motor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 
Alliance Mfg. Co, Dept. H, Alliance, Ohio. 
Barber-Colman Co.. Rockford. II. 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. (Also Radio Tuning Motors.) 
Delco Products Division, General Motors Corp., Day- 
ton, . 
Dumore Company, Dept. 109-C, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Tl. 
General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 
Harnischfeger Corp., 4563 W. National Ave., Mil- 
waukee, Wis. 
Haydon Mfg. Co., Inc., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Kendrick & Davis Co., Inc., Lebanon, N. H 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O. 
Master Elec. Co., Dayton, 0. 
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Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, N. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 
Star Elec. Motor Co., Bloomfield, N. J. 

Victor _ Prods., “Inc., 848 Reading Rd., Cincin- 

nati, 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 


Mo 


Westinghouse Elect. & Mfg. Co., East Pittsburgh, Pa. 


MULTIPLE LEAF CONTACT 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


NAME PLATES 

American Emblem Co., Inc., Box No. 116R, Utica, 
ae 4 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, 


N. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co.. Waterbury, Conn. 


American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J 


Hoskins Mfg. Co., Detroit, Mich. | 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.*’ 


NOZZLES, Spray 
Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


NUT SETTERS. See Tools, Portable; 
also Machines, Screw-Driving. 


NUTS, Machine. See SGolts, Nuts and 
Screws. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits — Mfg. Co., 1840 8. Kilbourn Ave., Chi- 
eago, Il. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il) 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic.’’ 
‘*Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Til. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller 
Board, Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York. 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘“‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del., 
*‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Owens-Corning Fiberglas Corp., Dept. M; Industrial & 
Structural Prods. Lab., Newark, O. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 
**Densite.’’ 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago. Ill. 

Mica _—— Co., Dept. 31, 200 Varick, New York, 


> Be 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Schenectady, N. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave, 
Chicago, Ill. 
































































































































ay Co., Inc., Dept. B., 54 W. 21st St., New York, 


Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Photronic.”’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Cotter 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

Aqpaiens Insulator Corp., New Freedom, Pa. (Cold 
old. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bettle Products Div. of American _— Co., 30 
Rockefeller Plaza, New York, N. 

Brandywine Fibre Products Co., 1403 Walnut, Wil- 
mington, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
“Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Eclipse Moulded Prods. Co., Milwaukee, Wis. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite,’’ (‘‘Cetec’’ Cold Mold). 

—, Faas Inc., North Tonawanda, N. Y. 
“Dur 

ee “Molded Prods. Corp., 2927 W. Harrison, 
Chicago, Ill. 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥. “‘Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.’ 

aa Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rol 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 

Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. See Points, Contact. 


PLATINUM 

Baker & Co., Inc., 113 Astor, Newark, N. J. 
“ae Co, H. A., 105 Chestnut, Newark, N. J. 
« co.” 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
7 Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Ge-Flex,” 
“Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 


Mass. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLUGS & JACKS, Radio 
— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Multiple Contacts 
— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Single Contact 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 

ae. Platinum, Silver, Tungsten, Special 
oys. 

Baker & Co., Inc., 113 Astor, Newark, 

Callite Products Division, Eisler Elec. %5 547— 
39th, Union City, N. J. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

"in Co., H. A., 105 Chestnut, Newark, N. J. 
“Wilco.” 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co.. East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. **Nu-Blac,”” 
“Thermolain,’’ ‘*Vitrolain,’’ ‘*‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, San- 
dusky, O 


POTENTIOMETERS. See _ Resistors, 
Radio Control. 


ELECTRICAL MANUFACTURING 

























YOU NEED THIS BOOKLET 


Complete, accurate, informative, 
practical. about Permanent 
Magnet Steels and Castings. De- 
sign Principles—materials—phys- 
ical and magnetic properties—facts 
every electrical engineer needs. 







CULLMAN 
SPROCKETS 


Over 45,000 aS 


WRITE FOR A COPY TODAY! 








eo PERMANENT MAGNET STEBLS Sprockets in Stock os 
© XIGH NICKEL STEELS for Roller, Block 


Including INVAR type, minimum coefficient alloys 


and Silent 


@HIGE SPEED & CARBON TOOL STEELS | Chains 


@ HEAT RESISTING & STAINLESS STEELS 


@SPECIAL ANALYSIS STESLS 


SIMONDS STEEL 





Double Roller 
Chain Sprocket Drive 


" Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


SIMONDS SAW & STEEL CO., See es 1328 Altgeld St. Chicago, Ill. 








. . . For high-speed economical production, you need perfect 


dies. Good laminations can only be made from a good die. -" e | j Cc Kw = ! 


WM. P. STEIN & CO. Tiny camera shutter springs. Wound of .016 tinned 


424 ST. PAUL STREET ROCHESTER, NEW YORK music wire, 16” coil. They look simple but aren't! 


To insure correct shutter speed readings, these springs 
am had to be precision-wound of accurately tempered 
ont 4 wire. However, winding springs to meet such exact- 
, : ing needs is part of ‘Peck Service’’, and thousands of 
7; * SF ; 
ra rea tk 8! these jobs are handled each year. 
Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 
Write Us Asking for Bulletins 



























SEND FOR FREE CATALOG 


of springs and screw machine parts, a valuable book 
for both purchaser and designer. Please write on 
company letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 







Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 





















| The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
ELS Te I TITS 2 AS RINSE IE 
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New, NYT Ld 
AC MERCURY PLUNGER RELAY 


@ With only one moving part, this H-B 
relay is designed for long-life and depend- 
able operation. Has no AC hum or chatter, 
no exposed arc, and dirt or corrosion cannot 
interfere with its operation High speed 
opening and closing, mercury to mercury 
break, and will operate in any position 
within 45 degrees of vertical. Write for 
information; no obligation 


H-B ELECTRIC COMPANY, Inc. 


Philadelphia, Pa 


2533 No. Broad Street 





/ SOFT and HARD RUBBER MOLDING 
Soft rubber 


handles for 
troublelamps, 
extension 
lights, etc., 
both keyless 
and snap 
switch types. 
Custom mold- 
ing to elec- 





trical trade 

CASTLE RUBBER CO. ‘'<3! t13de 

Butler, Pa. Send us your 
inquiries. 





Screw Machine Products 
Made to Order 


FROM STEEL-BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 


BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMER&SONS 


MILTON,PA. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Office, Portland, Maine 








POTS & LADLES, Melting 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa **Dunco.”’ 
General Electric Cc 


Schenectady, N. Y. 


Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
‘“Triplex.’’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. 
Pre-finished. 


See Metals, 


PULLEYS, Steel 


Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


See 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 

RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 
B. L. Elec. Mfg. Co., St. Louis, Mo. 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mallory & Cx In P. R Indianapolis, Ind 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


REFRACTORY PORCELAIN. See Cera- 
mies; Cores, Resistor; Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 

(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First. Milwaukee. Wis. 

Brown Instrument Co., Div. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 


The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass 
Varia 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Ideal Commutator Dresser Co., 
more, Ill. 
Ward Leonard Elec. Co., 


1008 Park Ave., Syca- 


34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. ‘“‘Autelco,’’ ‘‘Strowger.’’ 


American Gas Accumulator Co., Electrical Div., 
Elizabet! N. d “‘Agastat’’ (Time delay) 
Brown Instrument Co., Div. of Minneapolis- Honeywell 


Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 
Clare & Co., C. P., Lawrence & Lamon, Chicago, Il. 
Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 

Ill 


Dunn, Ine., Struthers, 138 N. Juniper, Philadelohia, 
Pa. ‘‘Dunco.’’ 

Eagle Signal Corp., Moline, Til 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Ill 
Guardian Elec. Mfg. Co., 1627 W. 
Ill. 
Hart Mfg. Co., Hartford, Conn 
H-B Elec. Co., Inc 2531 N 
Mercoid Corp., 4201 
Supreme Elec Products 
Rochester, N. Y. 
Ward Leonard Elec. Co., 
Weston Elec! 
Ave., Newark, 


Walnut, Chicago, 


“Diamond H.’’ 
Broad, Philadelphia, Pa. 
Belmont Ave., Chicago, Ill. 
Corp., 105 Mt. Hope Ave., 


34 South, Mt. Vernon, N. Y. 
Instrument Corp., 582 Frelinghuysen 
i. J 


RESISTANCE LINE CORD. 
Resistance Line. 


See Cords, 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Phila- 
delphia. Pa 

Mallory & Co Inc P. B 
National Electric 
Ave., Chicago, I 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Indianapolis, Ind 
Controller Co., 5309 Ravenswood 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potenti- 
ometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 
a, 2 
General Radio Co., 30 State, Cambridge, Ma 


Broad, Phila- 
5309 


International 
delphia, Pa 

National Electric Controller Co., 
Ave., Chicago, Til 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 

Ward Leonard Elec Co., 34 South, Mt. Vernon, N. Y. 


Resistance Co., 405 N. 


Ravenswood 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Tl. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 











RHEOSTATS, Radio. See Resistors, 
Radio Control. 


RIVETS 
Progressive Mfg. Co., 
Tubular Rivet & 
Waterbury 
Conn. 


Torrington, Conn. 
Stud Co., Wollaston, Mass 
Button Co., Washington Ave., Waterbury, 


R.P.M. COUNTERS. See Tachometers 
RUBBER, Hard & Soft Molded 


Castle Rubber Co., East Butler, Pa 


SCREW DRIVERS, Portable. See Tools, 
Portable. 

SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 

SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized. 

SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Linden & Co., Inc., 891 Broad, 

Peck Spring Co., 12 Grove Ave., 
Progressive Mfg. Co., 


Providence, R. I. 
Plainville, Conn. 
Torrington, Conn 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shimer & Sons, Samuel J., Milton, Pa 

SCREWS, Lock Washer 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 


Chicago, Ill. 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Recessed Head 


American Screw Co., Providence, R. IL. 


SCREWS, Set 
Scovill Mfg. Co., 65 Mill, 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 
Chicago, Ill. 


SCREWS, Thumb 


Progressive Mfg. Co., Torrington, 


SEALS, Oil 


Felters Co., Inc., 


““Sems.’ 


Waterbury, Conn. 


2533 N. Keeler Ave., 


Conn. 


201 South, Boston, Mass. 

Garlock Packing Co., Palmyra, N F “*Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


New England Mica Co., Waltham, Mass. 


SHEARS, Metal Cutting. See Tools, Port- 
able. 


SHEETS, Brass, 
Brass, Bronze 


SHEETS, tron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. 


SHEETS, Steel 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


Bronze, 
and 


Copper. See 


Copper. 


(United 


See Nickel. 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


R. I. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest. Attleboro. Mass. 
Mallory & Co., Ine., P. R., 
Wilson Co., H. A., 105 
*‘Wilco.”’ 


ATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 


Indianapolis, Ind 
Chestnut, Newark, N. J. 


See Tubing, 


Varnished 
SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


ELECTRICAL MANUFACTURING 
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GUARANTEED* 


. for greater 
performance, 
quality and 
construction 


COLONIAL Wire Stripper 


“If you strip wire in your plant, this machine will effect decided production 
economies. Easy to operate, and fool-proof throughout, the Colonial Wire 
Stripper is now offered to you for a 10-day free trial in your own plant without 
obligation. You can prove the guarantee of the COLONIAL—on your 
own work—on our TRY BEFORE YOU BUY PLAN. Send us your wire 
samples and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 





Here are the features: 


1.—Centrifugal action on double 
edge blades. No springs whatever. 
2.—Dialed micrometer adjustment 
screw, for exact gauge, for stripping 
all kinds and sizes of wire. 3.— 
Dise clutch and lever connected and 
under positive control of micrometer 


PYRAMID PRODUCTS COMPANY 


2224 SO. STATE ST., CHICAGO, ILL. 
Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers 


Double Cup Washer 
Lugs 1015 Series 


adjustment. 4.—Reversible type 
switch on motor, with ball bearings 
thruout. 5.—Foot pedal and lever 
counter-balanced. 6.—Face plate, 
bushed for all sizes of insulation, leads 
wire direct to center of stripping 
blades. 


K & H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 


a le ty 
MOTORS 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 


or a million. Also low voltage motors. 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. 
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WRITE FOR 
CIRCULAR 





fastening devices are 


ae ea 


MOTEL 726 


Can be Had With Regular 4 if = 


Metal Dial, or Glass Dial 
For Illumination 


Triplett’s beautiful line of 7” 
instruments has all the refine- 
ments and advantages long as- 
sociated with Triplett Pre- 


ROTECT your product — 


and reduce costs—at every point where 


required by using 
screws and headed parts by PROGRESSIVE. 
Let PROGRESSIVE items, produced efficiently 
and accurately by the cold upset process, 
show you the way to substantial savings 
both in original costs and in assembly opera- 
tions. In addition to standard machine screws 
and nuts, PROGRESSIVE is equipped to meet 
demands for made-to-order parts in any metal. 
We invite you to submit your problems to 


@®A.C. and D.C. 
® Scale Length 


Approximately 6” 


® Molded Case 
® Semi-Flush 


PROGRESSIVE specialists for intelli- 
gent, prompt solution. 


aCe ae 
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eae Mounting | 
cision Instruments. Available ® No Screws < oe 

‘ i e ‘ Exposed Sg OS ! 

with edgewise illumination. oS i 

Light is diffused through the . os - | 
. ° e 4 : 

glass dial and illuminates scale ~~ me 
markings prominently. In- : eae . 

y Sf { 
cluded in the Triplett line Pa a4 
are 18 styles—2” to 7”— 2 on -. oe 
round, square, fan ee ‘f 7 | 

° 3 
twin cases. Cae Pos» | 
NS > & 3? l 
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SCREW MACHINE 
ODUCTs 


and 


Superio,y Workmanship 


in brass or 
steel, 
$Pecifications janes 


estimate. No obligation, 


LINDEN & CO, Ing 
rt BROAD streeT_ 
ROVIDENCE Ky 


} 
i 


Re Tr OU 


ONey ALL WAYS 
Gardiner Rosin Core Solder is made by 


\ 

AQSs 

ANS 
modern production methods that assure fast, uniform 
work . . . savings in both time and material. Yet it 
sells for less than even ordinary solders. 
Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 
EASTERN SALES OFFICES AND WAREHOUSE: 
David M. Kasson & Co., 401 Broadway, New York 





4818 So. Campbell Ave., Chicago, Ill. 


TROMBET TA SOLENOID CO. 


) 
MILWAUKEE 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—', to 90 Ibs. High speed—11 sizes—1, to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-lbs. 


RECIPROMOTORS—SEMOTORS 
any capecity 
Special Equipment Our Specialty 


WISCONSIN 


For identifying aa, 


Parts, etc. Embosse 

or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-633 Newport, Kentucky 


SOCKETS, Electronic Tube 
Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Til. 


Appliance and 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. 
“‘Sil-Fos,"’ ‘‘Easy-Flo.”’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
**Wilco.’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Til. 

General Electric Co., Section Q-921. 
Merchandise Dept., Bridgeport, Conn 


Appliance and 
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SOLDERING 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 
cago, Ill 


oe ak Coil Winding Co., 2731 Saunders, Camden, 


IRONS. See Irons, Solder- 


General Electric Co., Schenectady, N. Y. 
om Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, Ohio 

Barber-Colman Co., Rockford, Il. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Delco Products Div., General Motors Corp., Dayton, O. 

Dumore Co., Dept. 109 C, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, III. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Harnischfeger Corp., 4563 W. National Ave., Mil- 
waukee, Wis. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co.. Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wegeer Elec. Corp., 6400 Plymouth Ave., St. 
MO. 


Westinghouse Elect. & Mfg. Co., East Pittsburgh, Pa. 


SPEED REGULATORS. See Controllers, 
Motor. 


a 


Louis, 


SPRING-MAKING MACHINERY. 
Machinery, Spring-Making. 


SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barns Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale. Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


See 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

ren Emblem Co., Inc., Box No. 116R, Utica 
N.Y 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
Tex, M. ¥. 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Be 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


STAMPINGS, Small Non-metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 


ton, Del. 
General Electric Co., B-29 Plastics Dept., 
Pittsfield, Mass. 
Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 
Richardson Co., Melrose Park (Chicago), Il. 
Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. 
Motor. 


Section 


See Controllers, 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Magnet 

Cinaudagraph Corp., Alloy Div., 
Conn. ‘‘Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


Magnet Stamford, 


STEEL SHAFTING, Screw Stock 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 

land, O. (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Tl. 















STEEL SHEETS. See Sheets, 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngs- 
town, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, TIl. 

Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) ‘“Thomastrip.’’ 


STRAIN RELIEFS, Cord 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 

Smith Corp., F. A., Rochester, N. Y. 

— Co., 1727 Eastham Ave., E. Cleveland, 
rio. 


Steel. 


STROBOSCOPES 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 


“Strabotoc.’’ 


SWITCHES, Fixture 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Appliance and 
Appliance and 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Elec. Co., Schenectady, N.Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Ill. 

Deutschmann Corp., Tobe, Canton, Mass. ‘““Mu-Switch.’’ 
General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

McDonnell & Miller, 1303 Wrigley Bldg., Chicago, Tl. 
Micro Switch Corp., 1 E. Spring. Freeport, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Mercury 

Brown Instrument Co., Div. of Minneapolis-Honey- 
_ Regulator Co., 4466 Wayne Ave., Philadelphia, 
a. 

General Electric Vapor Lamp Co., 887 Adams, Ho- 
boken, N. J. ‘‘Kon-nec-tor,’” ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, TIl. 

Powrex Switch Co., 190 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 
Cuaron Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘‘Dunco.’’ 
General Electric Co., Dept. 6A-201, Schenectady, 


a 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, Tl. 
Micro Switch Corp., 1 East Spring, Freeport, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Deutschmann Corp., Tobe, Canton, Mass. ‘“Mu-Switch.*’ 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford. Conn. ‘‘Diamond H.” 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, Tl. 
Micro Switch Corp., 1 East Spring, Freeport, Il. 


SWITCHES, Stepup 
st ee Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Il. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y 


SYNTHETIC RESINS. See Plastics. 


TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn. 

Weston Elec]. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


ELECTRICAL MANUFACTURING 

























FOR THE 
ELECTRICAL INDUSTRY, 
NEW PRODUCTS 


Under such broad headings as vibration con- 
trol, insulation, sealing and packaging, 
Western Felt offers scores of applications. 
Adaptability, economy and durability are the 
prime virtues of this many-purpose material 
that’stands in a class by itself. Constantly 
developing new products, Western's up-to- 
date Research Laboratory has done much for 
the electrical industry. 


WESTERN 
FELT WORKS 


4029-4115 Ogden Avenue, Chicago, Illinois 


Largest Independent Manufacturers and Cutters 
of Wool, Hair and Jute Felt. Established 1899. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
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: cma HERE'S PROOF 


emis) 
You can depend on ILSCO Solderless Lugs 
to grip wires securely—against as much as 


‘ } | 480 LBS. PULL! 


} Capacity of scale used in test: {ia : 
r. \e ~/ 500 Ibs. Lugs used same size = — 
r as shown below, for #8—#4 or 


wire range. 4 samples 


Dept. EM 


. =u ILSCO COPPER TUBE & PRODUCTS, INC. 


y, ; . 5629 MADISON ROAD CINCINNATI, OHIO 









Finish Your Products 
the Modern Way—Automatically! 


Packer-\y7_ 4, , 


Automatic 


Polishing and Buffing Machines 


r Increased Production at a Saving. Varied shapes and sizes 
—uniform Color Match. Packer-Matic—a durable, efficient 
Automatic Machine, made in 4 Types. SEND your Part 
for ‘Factory Proven'’ Time Study—No Obligation. 


THE PACKER MACHINE CO., Meriden, Conn., U.S. A. 


1. 
1. 
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THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. 





ae 


ad 


BEAD CHAIN" 


is recognized for many standard 
uses, but BEAD CHAIN* undoubt- 
edly has many more applications 
to improve existing products. 

















You, as manufacturers, have de- 
sign problems. We have BEAD 
CHAIN*—and 25 years experi- 
ence in adapting it to practical, 
economical use with many prod- 
ucts. Communication is invited 
with our engineering staff. 










Trade Mark Reg. U. S. Pat. Of. 













FRACTIONAL H. P. 


PILOT MOTORS 












Power Ranges 1/300 to 1/15 H.P. 


Designed specifically to solve your problems, these 
shaded-pole induction motors are guaranteed against 
electrical or mechanical defects. Equipped with oil- 
less, self-aligning bearings, and shafts of high carbon, 
centerless ground steel. Coils are of highest grade 
wire on special ray-stock paper cores. Workmanship 
is precision perfect. 

Write today for Bulletin 37 for detailed information. 


F. A. SMITH CORP. 


Rochester, New York 


Makers of ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ete, 



































































































TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and perfurmance requirements 


ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 





a ge \Zx \7 — 

sa fa SPIRAL 
i) \ WRAPPED 
SQUARE » ROUND 
RECTANGULAR 

Write for Samples and Prices 

PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE.,, FORT WAYNE, IND. 












CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs. 
Mary WATLOW ELECTRIC MFG. CO. 
1326 N. 23rd. ST. LOUIS, MO. 


Sales Representatives in Buffalo, Chicago, 
Cleveland, Dayton, Minneapolis, New York 






TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-633, Newport, Ky 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept., 31, 200 Varick, New York, 
ie # 


TAPE, Glass 
Owens-Corning Fiberglas Corp., Dept. M., Industrial & 
Structural Prods. Lab., Newark, O. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

a _— Co., Dept. 31, 200 Varick, New York, 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Me. Ee 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, 
n. &- nen” 

General Electric Co., Section Q-921 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Empire.’’ 


TAPPING MACHINES. See Machines, 
Tapping. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 


TERMINALS & CONNECTORS 
American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 
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Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill 


Jones, Howard B., 2300 Wabansia Ave., Chicago, 111. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H B., Battle Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Til 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


TESTERS, Coil 
See also Instruments 

Weston Elec! Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End 
Ave., New York, N. Y. 





THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, 


Bridgeport Thermostat Co., Inc., Bridgeport, Conn 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘‘Dunco.’’ 
Fenwal Incorporated, Ashland, Mass 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’’ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Mercoid Corp., 4201 Belmont Ave., Chicago, TI. 
‘‘Pyrotherm,’’ ‘‘Sensatherm.’’ ‘‘Vasaflame.’’ 





Micro Switcl , 1 East Spring, Freeport, Ill 

Spencer The Co., 101 Forest, Attleboro, Mass 
‘Klixon 

Supreme Elect. Products Corp 105 Mt. Hope. Ave., 


Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley Co., 309 S. First, Milwaukee, Wis 

Barber-Colman Co., Rockford, Ill 

Dunn, Inec., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 





General Electric Co., Dept. 6A-201, Schenectady, 
N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
tl 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’’ 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TIN PLATE 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMER CORES. See Cores, 
Transformer. 


TRANSFORMERS 
For built-in applications to electrically operated 
machines, appliances and equipment. 

The Acme Electric & Mfg. C« -> Water, Cuba, N. Y 

Dano E Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 
cago, Ill 

General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
Variac.”’ 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2033 W. Charleston, 
Chicago, Ill. (Square, Rectangular, Round.) 





TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Iisco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

——— Fibre Co., Newark, Del. ‘‘Cel- 
lulak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilming- 
ton, Del. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. “*Textolite.’’ 

tien Insulator Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del 
**Phenolite.”’ 


tichardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 


Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
Me Ee 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm., 276 Fourth Ave., New York, 
x. ¥.. “Sere.” 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Empire.’’ 


TUBING, Varnished Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J., ‘‘Kulgrid.’’ 

Mallory & Co., Inc P. R., Indianapolis, Ind 


UNITS AND ELEMENTS, Resistance 
Heating s 

General Electric Co, Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 733 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh. Pa. ‘‘Chromalox."’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Linolac.’’ 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 

Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chi- 
eago, Tl. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton. Tl 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Til 


Washburn Co., Worcester, Mass 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac. Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS,Non-Metallic. See Fibre, Vui- 
ecanized; also Plastic; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 
ment. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 

Y 


N. . 


WELDING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, TI. 

Janette Mfg. Co.. 554 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TU. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, , 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Enameled Magnet Wire Co., Port Huron 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TIl. 

General Cable Corp., 420 Lexington Ave., New York, 
Y. ¥. 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 
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Tus Neon Transformer Coil contains 19,000 turns 
of No. 37 wire, with wire turns spaced apart on the 
first and last layers. Output on the “‘Duo-Matic’”’, 


winding 24 simultaneously, is 35 an hour. 


Diebold Safe & Lock Co. find Molded Plastics ideal for 
their Cardineer Wheels. Molded of plastics they are lighter, 
more durable, better in appearance and lower in cost than if 





Write for Bulletin 105 which describes why inserts are made of stampings or die castings. More-Molding in plastics 
’ . ; ; ; eliminates all welding, plating, painting and difficult machin- 
smoother, transfer quicker, handling simplified. ing operations. Into each of these large, half-sections are 
molded the steel axle, brass bearing pins and bolt holes with 
UNIVERSAL WINDING COMPANY precision of location that insures a simple final assembly. 
P.O. Box 1605 PROVIDENCE, R. I. Mold designed and made and parts molded 
by 
DUOFMATIC COIL WINDER | cwicaco MoLDED PRopucTs corp. 





winds up to twenty-eight coils at once . , 1024 N. KOLMAR AVE. CHICAGO, U. S. A. 
EERE 


| NEW! MERCOID CONTROLS 


Designed to automatically regulate 
Square & Rectangular 


: electrically operated equipment in 
Bobbin Assembly accordance with changes in tem- 
@ Spiral Wrapped Core 


perature, pressure, vacuum, fluid 
@ Bakelite or Fish Paper Ends level or mechanical movement 
@ Sturdy 


@ Inexpensive 













They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Samples 


PRECISION PAPER TUBE CO. 
2033 W. CHARLESTON ST. « CHICAGO, ILL. 
Mfrs. Square & Rectangular Tubes 
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BODINE has a 
Speed Reducer Mofor 
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Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 





TONS oer Torte 


TT eRe 1 AiO 


LAL asta san My CRS ame tect 


Name 





Address 





MARCH 1939 

























































































WIRE—Pure zinc wire 


uses 





Waterbury, Conn. 


WIRE, Copperweld 


Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 

General Cable Corp, 420 Lexington Ave., New York, 
i. aes 


WIRE FORMS 


American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


WIRE, Insulated 


(See also Cable, Heavy Duty; Cord, Flexible.) 
— Enameled Magnet Wire Co., Port Huron, 
ich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
“‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
Goeeel Cable Corp, 420 Lexington Ave., New York, 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton.”’ 


General Electric Co., 


EYELETS—Regular and Special 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 


THE PLATT BROS. & CO. 











Dept. 6-201, Schenectady, N. Y. 
—— Wire & Cable Corp., 710 Main, Holyoke, 
ass. 
Rockbestos Products Corp., 735 Nicoll, New Haven, 
ar ,,  Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn. 
*““Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ 
““Heatex.’’ 

American Enameled Magnet Wire Co., Port Huron, 
Mich. ‘‘Vega-Chromoxide.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

“‘Cotenamel,’’” ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

7 Cable Corp., 420 Lexington Ave., New York. 


TURN 
BACK 


to the 


‘*Enamelite,’’ 
“Celenite,”’ 


General Elec. Co., 
Merchandise Dept., 
ton 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 735 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE-MAKING MACHINERY. See Ma- 
chinery, Wire-Making. 


Section Y-8195, Appliance and 
Bridgeport, Conn. ‘‘Deltabes- 


NEW PRINTED 
MATTER, 


WIRE, Resistance 


American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ 
“Cupron,”’ ‘‘Fecraloy,’’ ‘“Hilo,’’ ‘‘Cobanic,”’ “Radio- 
earb,”’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ ‘‘Ad 
vance,’ ‘‘Hytemco,’’ “‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”* 
“Gridnic,”’ ‘‘Radioohm,’’ ‘‘Ohmax,’’ ‘‘Midohm,” 
“‘Lohm,”’ ‘“‘Lucero. 

_ Wire & Cable Corp., 710 Main, Holyoke, 

Hoskins Mfg. Co., Detroit, Mich. 
*‘Copel,”’ “Chromel-Alumel.”” 


CATALOGS, 
PUBLICATIONS 


“‘Chromel,-* 6 68 
WIRE, Round Edge Fiat on / AES 7 
American Nickeloid Ce., 12 Second, Peru, Ill. (Pre- 


finished Metals.) 


WIRE, Welding 


General Electric Co., Schenectady, N. Y. 
ZINC publications. 


Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“Horse Head. 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


Extensive list of up-to-the-minute 
Handy convenient 
card to facilitate prompt handling. 








ELEMITE is a special insulation formulated 


just for electric heating appliances and appa- 
Structurally rugged. Withstands ther- 





ratus. 





mal shock. Reflects heat. 





to exact specifications . 





For samples and prices 


THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists since 1901 
East Liverpool, Ohio 


Precision formed 


.. and costs no more. 


FOR “CLOSE QUARTERS” USE THE 
STURDY. HIGH CAPACITY— 


& Metal Clad ee an . Ty 
MICRO | 
SWITCHH o 


Cuts costs and speeds up produc- 
tion by using Micro Switches in: 
Industrial Controls 
Motion Picture Projectors 
Packaging Machines 












a Metal-Clad 
housings 
model 


threaded for 

%” conduit 

i—Heater loads 1200 watts up to 600 volts A.C. 
Also inductive loads, solenoids, and relays. 
Yo h.p. up to 460 volts A.C. 

2—Operates on 1/1000 inch movement, 14 oz. 


. pressure. 
Gauging Machines 3—Can be used in any  position—vibration 
Counters resistant. 

Write for specifications and 4—60 or more snaps per minute. Millions of 


. ti 
recommendations for applications. 5—UNDERWRITERS’ LABORATORIES List- 


Samples supplied for trial tests. ING. Size 2%” x 1 9/16” x I 7/32” 


BB icro switce GEE CcoRPORATION 


| EAST SPRING STREET FREEPORT, ILL., U.S.A. 












Wire-Working Machinery 
Wire Mill Equipment 


a8 2 2 Se 
Sleeper & Hartley, Inc. 








chon and Builders 
Worcester, Massachusetts 
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WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. II. 


HOTEL” 


LARGE ROOMS, NEWLY 
FURNISHED & DECORATED 


SINGLE trom $3. DOUBLE $4.50 
TWO POPULAR PRICED 


RESTAURANTS 
1 BLOCK FROM PENN. STATION 


B.&O. Motor Coaches stop at our door. 


note, MSALPIN 


BROADWAY AT 34th ST., NEW YORK 
Under KNOTT Mat. John J. Woelfle, Mgr. 


MARCH 1939 


POWER PLANT 


ott 
BUILT FOR YEARS OF SERVICE 


SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 
switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 


The MS Motor is unidirectional, available for either clockwise 
or counter-clockwise rotation. It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 
duty cycle requirements. Finest materials and precision manu- 
facturing assure long life and freedom from breakdowns. Excep- 
tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 


GEARED 


lo meet ti 


OF YOUR 


r these points when you look for 
oa d 
ia Jependable source of spring parts: 


FICIENT PLANNING FOR GREATEST ECONOMY 


A Controlled quality from steel to finished part is 
“ Barnes’ answer to the day's demand for production and 
" still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
“any requirement, every day, Large amounts are always on 


ye quick conversion into the kind of spring you need. 


The Wallace Barnes Company . sristot, connecticut 


DIVISION OF ASSOCIATED SPRING CORPORATION 


SPRINGMAKERS FOR MORE THAN THREE UARTERS OF A CENTURY 
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ELECTRIC 
CONTROLS 
FOR IN 


The vast experience of Ward 
Leonard includes the entire 
period of the application of 
electricity to industry. Usa- 
ble data is therefore avail- 
able for practically every 
type of control. Inthe Ward 
Leonard line of industrial 
controls you will find a piece 
of equipment that intimately 
meets all your requirements 
without the need of special 
development. Study the bul- 
letins that will be gladly 
sent to you upon request. 
They may save you time and 
money and result in a more 
efficient application of 
power. 



























RELAYS SPEED REGULATORS 
RHEOSTATS MOTOR STARTERS 
RESISTORS CONTACTORS 


VOLTAGE REGULATORS 


























ae oe 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South St., Mt. Vernon, N. Y. 


Please send me bulletin describing Relays 
Speed Regulators —) Motor Starters 


vraawwe 













Rheostats () Resistors 


} Contactors 0 
Voltage Regulators 1. 
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City and State 
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¢“Hand-Me-Down” or Perfect Fit? 


Ready-made relays or timers may 
“get by” but will they FIT your 
needs? It means a lot to your 
good products’ reputation — 
whether the control accessories are 
really contributing to its perform- 
ance. 


Our long and varied experience in 
producing electrical control devices 
that FIT may be helpful and 


profitable to you. Let us hear 


from you today—no obligation. 


STRUTHERS DUNN, INC. 
138 N. Juniper St., Phila., Pa. 
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ELECTRICAL MANUFACTURING 








MASTER MOTORS 
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and smaller, help them maintain their position as world's largest 
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Master Motors built to meet their requirements exactly, add greatly 
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economically with motors to meet your individual requirements. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON, OHIO 
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UNIFORM FINISHES 
WITH SHORT, HIGH BAKES 


@ The new M & W Polydur Synthetic Enamels dry 
out of dust in a few minutes and give fine, uniform 


finishes, without discoloration, at short, high bakes. 


15 Minutes at 325° F 


in the baking oven are all that are needed to obtain 


excellent results with these “high speed’’ enamels. 


The finish is durable, and is resistant to marring, 
moisture, heat, and ordinary household chemicals. 
Recoating can be done immediately if required, and 


surfaces can be easily retouched or patched. 


Polydur Enamels are supplied in black, white, and 
all colors, for spraying or dipping. 


AN M&W FINISHING ENGINEER WILL HELP 
YOU SOLVE YOUR FINISHING PROBLEMS 


Maas and Waldslin Co MNiwark 9: 


Bronch Offices and Worehouses 1336 Washington Blvd, Chicago 1228 W. Pico Bivd., Los Angeles 


Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 
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